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At this point all you'll be seeing is red. 


Bras St 
Sa 


Presenting the MultiSync’ Projection family. 
A reliable reflection of perfection. 


Believe it or not, there are days when seeing a rainbow of colors won't make you smile. Luckily, 


there's something that will get the red out. The NEC MultiSync® Projection Systems were built 
Feature SPGPLUS __9PG PLUS 10PG to enhance the color on your screen, not in your 
Horizontal Sean | _15-65KHz | 15-93KHz 15-92KHz 


Application | Workhorse | Versatile | MissionCritical] face. The 6PG PLUS and 9PG PLUS reproduce 
Light Output 850 Lumens | 850 Lumens | 1000 Lumens 


extremely bright, focused computer and video images. 

And the 10PG's larger 9" tubes provide remarkable levels of brightness and resolution. Each projector has a 

helpful built-in menu system, an RS-232 computer interface and an easy-to-use backlit hand-held remote. Our 
projectors faithfully display all mainstream video and computer signals as well as ultra-high resolution 
signals from most computer workstations and graphics boards. In short, we've made the MultiSync 


projectors very reliable so you can continue to see things clearly. Questions? Call 1-800-NEC-INFO. 
For more information via fax, call 1-800-366-0476 and request Document Nl EC 
No.67401.The easiest projectors to live with for hours and hours: Ours. 
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MultiSync is a registered trademark of NEC Technologies, Inc. © 1994 NEC Technologies, In 


The Unplodder. 


5-minute plots 


The HP DesignJet 650C 
plotter never plods. 


$7495 


You've waited long enough. It’s time 
you owned an HP DesignJet 650C-the 
plotter that delivers final-quality, D-size, 
color plots in under five minutes. And 
for a limited time, when you buy an 

HP DesignJet 650C from the same dealer 
who provides a demo, you'll get $300 off 
your purchase, 


Just imagine working with brilliant, 
300-dpi color for area fills, shading and 
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data differentiation. As well as crisp, 
600-dpi-quality monochrome. And with 
HP's proven inkjet technology you'll 
meet with no pen-related problems. 


Options include true Adobe™ Postscript™ 
Level 2 software and HP JetDirect cards 
for connections to most popular networks. 
For more information and the name of 
your local HP demo dealer, call 1-800- 
851-1170, Ext. 8374! 


| 


HEWLETT® 
PACKARD 


22 3D on the PCe*seeees 


Although PC-based 3D accelerator boards have been on the 
market for years, their high cost has made them attractive to 
only a small number of users, But recent technological advances 
in both hardware and software are making cost-effective 3D 
accelerators for the PC a reality. * By Donna Coco 


°35 Behind the Scenes of Disclosure 


The use of CG in movies use to be a rarity, but now it seems rare 
when a movie doesn't employ some form of CG, This month, we 
look at how IL&M created the virtual~ vironment for 

Warner Bros.’ hot hit D: 


ity 


losure. * By Barbara Robertson 


42 Rapid Prototyping in Medicines+++eseeeeeeceep 


From manufacturing medical devices to planning surgery, 
applications of computer-driven rapid prototyping can 
save time and money while enhancing the delivery of health 
care. * By Diana Phillips Mahoney 
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Editor’s Note 4 
Input uf 
Spotlight: News & Products 10 
Digital Arcade *3D art by NYC graphic artist David Chalk 17 
Portfolio 56 
User Focus * Toronto architect recreates 1 4th-century Spanish castle 61 
1 *Xaos creates CG effects for The Pagemaster 

SLR RST EET: ars User Snapshots 62 

zie ardets at Render Morpalcs Model Shop “Tips on modeling a vitual environment 67 

using their Reality Lab 3D API Digital Workshop *Blow up a happy face using particle systems 71 

development tools. The spa 

station, which can rotate in r Reviews *Wavetront’s Composer 3.0 75 


time, consists of 8000 Gi 
shaded polygons; it is lit with *Visual Software’s Simply 3D 
orange and white light sources 


against a backdrop of the Rrodiicts 81 
moon. For more information Resources & Events 84 


on 3D on the PC, see page 22. 


* Fractal Design's Painter 3.0 
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Perspectives on 1994 


One of the nice things about conducting a ye s contest is that it 


r-end product 
gives you a chance to look back and gain some perspective. As you sort through the 
potential award candidates, you get a chance to see the big picture, to assimila 


xample, for all the hype over multimedia 


ad the CD ROM explosion, it 
seems clearer to me now that some of the most exciting developments this last 
year took place in the area of image c! 


eation. Of the 10 product categories for 
which we gave out awards, it was the Painting/Illust 
that seemed to have the largest number of strong pe 


ation/Image Editing category 
ble candidates and the 


‘aken together, the 
sibilities for 


most impressive list of winners and honorable mentions. T 


products in this 


itegory opened up all kinds of new creative po: 


computer graphics user 
ability to paint directly on 3D models 


's, the most noteworthy of which stems from the new 


Animation technology also made some nice advances this year, most notably 
in the are 


as of low-cost animation tools and digitizing technology. A whole host of 
r for both the PC and the. 


vendors introduced new animation packages this ye 


Macintosh, giving us toa wide r 


in ther 


nge of that once lived only 
m of high-priced workstations. Meanwhile advances in 3D digitizing 
tools and motion-capture devices made the Graphics Input category an extremely 


ex 


ting one to evaluate, and the new products 


introduced there should help take some of the pain out 


the complex task of modeling and animating, 


iting advances in head- 


‘There w 


mounted displays, color hardcopy devices, video editing 
software, and special effects 

software. However, advances 
in CAD/CAM Software were a 


little less dramatic, as 


the year was 


characterized less by innovation and more by fairly 
. Certainly the 
but the real excitement 


predictable upgrades to important but well-established produc 


announcement of AutoCAD Designer put a buzz in the 


will take place this year as vendors roll out their competitors to Designer and the 


race for the mid-range of the CAD/CAM market begins in earne: 


Actually, one of 
the primary contenders in that race, Pro/Junior from Parametric Technology, was 


s time. It looks impressive, to be sure. Could be a 


formally introduced at pre: 
awards, But let's hold off on that conclusion 


contender, I think, for 1995's produc 
until we see how the re: 


of the year unfolds. 


Sight fo 
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There's A New Way To 
» Store And Retrieve 
Digital Video In 


Lay, Real Time. 


il 
oan i 
} » — Spectia 
&/ Disk Array. 


&. 
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WV 
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Visual computing just got a whole lot ea 


asier, By taking an opposed to the old DDR capacity limitations of under a 

open system approach to storing and retrieving digital video, minute! ). Each array can provide up to 16GB of storage and 
Ciprico’s Spectra 6000 di delivers real-time can be combined with other ar 
performance together with unmatched flexibi 


ys for additional capacity. 
ity. Spectra 6000's fault tolerant design and optional redundant 
power supply assure continuous on-line performance and no 


Seamless integration with Silicon Graphics workstations A 
give you the flexibility to switch between digital video loss of data. 
applications, i.e. from paint to composite to animation to on- or For more information about the Spectra 6000 disk array 
off-line editing. i ive versatility eliminates the need say to store and retrieve digital video, call us at 
for “dedicated use” digital disk recorders (DDRs) and can save 
you plenty. 


: mee : r In the USA In Europe 
Spectra 6000's performance characteristics redefine the 2800 Campus Drive 7 Clerewater Place, Lower Way 


concept of productivity. Standard SCSI-2 drives support real- Plymouth, MN 55441 _ Newbury, Berkshire RG13 4RF WO 
fl ransfer r: Mis 7 a ear ‘ 1 800 SCSI-NOW (727-4669) Eng) 
time data transfer rates. Plus, now you can work with storage In} 5 
a i COU CaO in MN: (612) 551-4000 
capacities of several minutes of on-line digital video (as Fax: (612) 551-4002 CIPRICO. 
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ave Your PC 
imation From Being 
aten Alive. 


You know how an animation can 
take on a life of its own. 
Sometimes it takes forever. Or it 
costs too much. Or a tape 
machine mistakes it for lunch. 

The DPS Personal Animation 
Recorder” solves these and other 
animation-production problems 
for just $1,995. The IBM PC® 
compatible DPS Personal Animation 
Recorder complements all 3-D 
applications which generate 24-bit 
image files, including 3D Studio® 
and TOPAS Professional.” 

With the DPS PAR,” you can 
digitally record your animations 
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In the U.S. call (606) 371-5533 Fax: (606) 371-3729 * In Canada call (416) 754-8090 Fax: (416) 


Hard drive 
MII* isa registered trademark of Panasonic Broadcast. 1BM 


onto a dedicated hard drive* and 
play them back in real time. 
Which means you can create 3-D 
animation without the expense 
and aggravation of single frame 
tape decks. 
Because the Personal 

Animation Recorder operates in a 
totally digital 4:2:2 environment, 
you can master an infinite number 
of first-generation tape copies. 
Component (Betacam? MII®), 


PROCESSING SYSTEMS INC. 


If you want to look your best 


ot included. DPS Personal Animation Recordee™ and DPS PAR! isa trademark of Digital Provessing Systems, Inc, Hi8® and Betacam* are registered trademarks of Sony 
a registered trademark of the IBM Corp. 3D Studio® isa registered trademark of Autodesk, Inc. TOPAS Professional™ js a trademark 


S-Video (Hi8°/S-VHS) and 
composite video outputs are 
standard. For rotoscoping, just add 
a DPS VT-2600 TBC ecard to capture 
live (60 fields per second) video on 
the PAR’s hard drive. 

Rescue your productions from 
the jaws of traditional animation 
systems for a fraction of the cost 
with the DPS Personal Animation 
Recorder. 

Call for a free copy of our DPS 
PAR demo tape. Dealer and OEM 
s welcome. 


DIGITAL VIDEO 


tal Graphies, Ine 


“CAD data management 
is much needed, but the 
current products are 


far from perfect.” 


CAD Data Management Solution 

In your article “The Challenge of CAD 
Data Management" (November 1994), 
the author's conclusions are right on 
target. CAD data management is much 
needed, but the current products are 
far from perfect. That is why Autodesk 
entered the market in 1994 with its 
technical-document and workflow- 
management solution, Autodesk 
WorkCenter, 

Autodesk WorkCenter combines 
document-management and workflow- 
automation capabilities that can benefit 
an entire design team. It provides a se- 
cure vault for more than 100 types of 
documents, including CAD models, 
spreadsheets, and database files. 
SmartView Folders let users create 
their own personal folder organization. 
Revision numbering, archiving, and 
backup are performed automatically. 
An easy-to-learn, customizable Win- 
dows interface allows users (not C++ 
programmers) to tailor the product for 
any organization. Task-level workflow, 
such as document routing, electronic 
approvals, and notifi ns, are built 
into the product. Its open architecture 


allows integration with enterprise-wide 
data management systems, including 
many of the products mentioned in 
your article. And Autodesk WorkCenter 
is fully integrated with AutoCAD, is af- 
fordable ($695), and can be installed 
and in full operation quickly and easily. 


Andrew Mackles 
Autodesk Inc. 
Sausalito, CA 


A Job Well-Done 


What a wonderful job you have done 
with the redesign. 

This magazine is the Bible of most 
professionals in the field of computer 
graphics, and it is great to see it keep- 
ing up with the times. I must admit, the 


traditional cover was such an “old 
friend” that I will miss it; but the new 
style has such energy that it demands 
attention, I also am very happy with the 
change in content and focus. 


Dann M. Stubbs 
DSD 
Altamonte Springs, FL 


For the Record... 

1am disappointed Corel Corp. was not ap- 
proached for comment regarding the De- 
cember 1994 news piece on the lawsuit 
‘Tony Stone Images filed against the winner 
of the 1994 CorelDRAW World Design Con- 
test. Let me give you some insight about 
how Corel responded to this situation, 

Corel removed the winning entry 
from its traditional place of honor—the 
front cover of the ArtShow coffee-table 
book. The image is not included anywhere 
in the book, nor is it on the accompanying 
CD-ROM. All copies of the image that we 
had duplicated or published on slides for 
distribution, etc., were thrown away. 

Corel is advancing awareness of copy- 
right issues by sponsoring a seminar which 
addresses the artist's rights and responsi- 
bilities, copyright infringement issues, etc. 
The seminar will be led by informed legal 
professionals from the US and Canada to 
provide a broad perspective. 


Fiona Rochester 
Manager, Media Relations 
Corel Corp. 

Ottawa, Ontario, Canada 


‘We welcome your ions, comments, and 
questions, ivtiemeni ste fori sete reat 
Siena 


‘MCI Mail ID #: 379-1932 
CompuServe: 74674,1553 


CGW reserves the right to edit letters for length 
and style. 


NEW LINK 
BETWEEN 


COMPUTER 
GRAPHICS 
& VIDEO 


THE LATEST ADDITION TO 
THE RGB SPECTRUM FAMILY OF 
VIDEO SCAN CONVERTERS 


Pree re! . 
i 
RGB/VIDEOLIN 


1500 SERIES 


CONVERTS HIGH SCAN RATE 
IMAGES FROM COMPUTERS, 
RADAR, OR FLIR SENSORS TO 
VIDEO FORMAT FOR RECORDING, 
TRANSMISSION, PROJECTION 
AND TELECONFERENCING 
* Adjustment free 
auto-locking to all 
workstations and PCs 


* Flicker-free, broadcast 
quality NTSC RS-170A or 
PAL composite video, 
S-Video and RGB outputs 


* Optional RGB 31.5 kHz 
for video projection 


* Optional graphics/video 
overlay 


* Full 24-bit color 
processing; over 
16 million colors 


* Models from $9,495 
* Made in the USA 


GSA Contract #GS03F2032A 


SPECTRUM’ 


950 Marina Village Parkway 
Alameda, CA 94501 
Tel: (510) 814-7000 
Fax: (510) 814-7026 
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Now multimedia Cal 
orgy it wa: 


A INTRODUCING MEDIA 100 
VERSION 2.0 FOR POWER MACINTOSH" ne 
The new Media 100° digital video system zs ini-D [Mtn Video 
puts you at the center of a sensual new ; , 


world of sight, sound and motion. 
It's a place where the hottest QuickTime” 
applications combine with the professional 


nonlinear editing and stunning online-quali- 
ty images of Media 100. Images that match 
or exceed the output of Betacam” SP tape. 

Professional-quality multimedia isn’t 
a fantasy. It's a whole new reality. It’s just 
the price that’s unreal. $8,995. 

Media 100 version 2.0 is the hub of the new multimedia authoring universe. 

It lets you seamlessly assemble all your media — QuickTime movies, 32-bit animation, 


online video, PICT files, multitrack CD-quality audio — work with them in real time, and get 
broadcast-quality results you could only imagine before. 


You'll work transparently with QuickTime applications 
like Adobe Premiere)’ CoSA After Effects; Electric Image’ Adobe Photoshop; Macromedia 
Director” and Specular Infini-D\’ Just drag a Media 100 clip into After Effects or Premiere and 
instantly composite multiple layers of video. Map live video onto 3D objects in 
Electric Image or Infini-D. Finish your productions by adding multiple audio tracks. 


"Oh, Yeah!" “Incredible!” "aaaaaaahhhhhbh!” "Yes! Yes! Yes!” 


©1994 Data Translation, inc. All rights reserved. Data Translation and Media 100 are registered trademarks, All-On-One and MotionFX are trademarks of Data Translation, Ine 


sion 2.0 


> | No waiting to import. No waiting to export. No waiting on lay-offs. No high- 


cost animation controller required. No frame-accurate deck required. No analog 


mixer required. Just seamless integrated real-time action. ¥ideo 


Then you can output and distribute your work in realtime 
Image: Natural 


_ laser disc, display monitor or live to air. —fQuality (KB) — 


Get a better look. pope |00 ae 


Media 100 version 2.0 doubles our industry-leading nonlinear eee 


in any format you want. That includes videotape, CD-ROM, 


image quality standard. New compression ratios are as low 


as 4:1. New Media 100 quality settings are as high as 150 


kb/frame. You'll have to compare the picture quality to Betacam SP tape in an online suite to see 
just how good it is. And remember, this is all nonlinear editing. We're talking about realtime. 
For broadcast-quality motion effects, Media 100 version 2.0 introduces “MotionFX!” 


_ This revolutionary nonlinear technology generates slick, smooth, beautiful motion effects 


1-508-460-1600 ext. 100 


at any speed. Just like high-end 


broadcast systems. 
Of course, Media 100 is an open Power Macintosh system. So you can use standard 
off-the-shelf disk drives, standard monitors, and the latest Power Macintosh models. 
Media 100 version 2.0, from Data Translation? makes you and everything you do look better. 


And at $8,995, you can afford to do it. so] 


Call 1-508-460-1600, ext. 100 for a free video or to set up a live demonstration. 
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“Qooocc0000000hhhhhhhh!” ti gotta get one of these!" tesa.” 


Allo 


V products and brands 


trademarks of their respex 


Ashlar Claims 
Patent 


Infringement 
Ashlar Inc. (Sunnyvale, CA) 
has filed patent infringement 
complaints against Structural 
Dynamics Research Corp. 
(SDRC; Milford, OH) and Dieh! 
Graphsoft (Columbia, MD), 
Claiming the companies have. 
unfairly copied Ashlar's 
patented “Smart Cursors” user 
interface technology into their 
fespective products. The 
complaint requests triple 
damages for the “deliberate 
nature” of the alleged 
infringement. 

According to Ashlar, its 
‘Smart Cursor technology 
places on the cursor a “hot 
spot" which identifies the 
Starting point of an operation 
(such as the center of a 


Circle). After the user clicks a 
point, the hot spot moves to 
the next definition point on the 
object being created. This 
graphical feedback is 
combined with a Message 
Line providing more detail on 
the use of each tool. All 
drawing and editing tools in 
Ashlar's Vellum 3D design and 
drafting software feature 
‘Smart Cursors. According to 
Ashlar president and CEO Jack 
Hendren, Auto-trol, Claris 
Corp., and Toyota-Caelum Ltd, 
have legally licensed the use of 
the technology. 


Apple Intros 
CD-ROM 


Platform 

Apple Computer (Cupertino, 
CA) has announced a new 
platform for multimedia 
players that it says will provide 
consumers with high- 
performance, affordable CD- 


Matra Offers 
Solid Designs on a PC 


M shanical designers and drafters who 
want to migrate from their 2D or 3D 


wireframe-based CAD system to a full-function 


solid modeling system, but who don't want to 
leave their PCs, 
can do so with 
the newest 


on of 


Matra 


Snapshots in a Snap 
From Play Inc. 


ith Snappy Video Snapshot, a new pocket-size video 

grabber from Play Inc., users can transform images 
from camcorders, VCRs, and TV screens into high-resolution 
still images. The new device snaps onto the parallel port of 
any PC or laptop and grabs 16,8-million-color stills at 
fesolutions of up to 1500x1125. When you see a picture you 
want, click “Snap,” and in 1/60th of a second Snappy freezes 
the video. Then click “Save” to save the image for use in your 
application. Snappy saves images in BMP PCX, TIFF, GIF, and 


drafting softw 


Datavision’s 
Prelude Design 
3D solid 
modeling and 


Prelude on Windows NT, which runs on 


‘486, Pentium, and Di 


al Alpha AXP machines, 


comprises three modules. Prelude/Solids offers 


feature-based solid modeling tools including 


Matr 


visua 


ed 


Adaptive Modeling technology; 
zation capabilities; and dimension-driven 
ng. Prelude/Drafting—an associative 


drafting system for annotating and 


dimensioning Prelude/Solids mod 
context-sensitive dimensioning, de 
crosshatching. And Prelude/Interf 
data exchange in IGES, CADL, DXF, AM 


features 


ing, and 


aces facilitates 


and 


SLA formats and lets users recover data from 


existing files as well as communicate with third- 


party CAD systems 
bundled pa 
508-640-0940) 
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ROM-based systems for 
education and entertainment. 
Called Pippin, the platform is 
derived from the Mac OS and 
the PowerPC 603 
microprocessor; Apple plans 
to openly license Pippin to 
various vendors from different 
industries. 

According to Apple, 
developers will need to only 
slightly modify current Mac 
multimedia software programs 
‘to make them compatible with 
Pippin-based systems. Also, 
CD-ROM titles developed for 
Pippin can be played without 
modification on a Mac. 


HOCOMPUTER GRAPHICS WORLD GEE 


‘he price for the 
age is $5500. (Tewksbury, MA; 


Japan's Bandai Co. Ltd., one 
of the largest family- 
entertainment companies in 
the world, will be the first to 
license Pippin; Bandai plans to 
introduce its multimedia player 
in late 1995, 


Update on 
FPG/Newsday 
Lawsuit 


An out-of-court settlement has 
been reached between stock 
photography firm FPG. 
International (New York City) 
and Newsday, the nation’s 


compressed JPEG file format and lets users bring images into 


Media 100 Enhanced, 
Price Slashed 


host of new features—as well as a 25%. 


reduction in price from 
highlight version 2.0 of Data T 


100 digital-video s) 


quality video from a Mac. 


995 to $8: 
nslation's Media 


tem for creating broadcast- 


Heading Version 2.0's list of features are a new 


trim mode and dual subsampler, auto (batch) 


digitizing, field-interpolated MotionFX, and 


improved on-line finished video quality. In 


addition, a new QuickTime Codec lets users 


instantly click and drag transfi 
and clips to QuickTime app! 


s of Media 100 files 
zations, and it 


maintains a high quality level by eliminating video 


degradation typical with repeated compre 


sion. 


and decompr 
Ve 


packages. The Power Option ($3992 
On-One Mastering, which provides high-capa 


‘second-largest four-color daily 
newspaper after USA Today. 
In an action first brought 
last February, FPG accused 
Newsday of digitally scanning 
a color photo from one of its 
printed photo catalogs, then 
electronically altering the 
image as part of a computer- 
generated montage which 
Newsday allegedly used to 
illustrate a page-one cover 
story on virtual reality. The 
Credit line identifying the image 
reportedly made no reference 
to FPG or to the photographer 
of the image and instead 
credited the visual as a 


ion 2.0 also offers two new option 


includes All- 


“Newsday Computer 
Illustration” created by one of 
the newspaper's graphic 
artists. 

According to FPG, the 
negotiated settlement includes 
a retroactive licensing payment 
Of $20,000 (10 times the initial 
licensing fees) for the photo 
under dispute; FPG was also 
granted a significant portion of 
attorneys’ fees. In addition, 
FPG is free to discuss the case 
(a settlement attempt last 
summer broke down in part 
when Newsday tried to impose 
gag order on FPG). 


draft-mode editing and high-quality on-line 
LX, 
ad rendering of special effects), logging 


mastering capabilities as well as more 


(accele 


on the fly with the Powerlog format, and auto 
ing. The $3995 HDR option, 


(batch) digi 
meanwhile, provides high image quality and up 
to 150KB NTSC and 180KB PAL rates. (Marlboro, 
MA; 508-460-1600) 
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Alias Gives 
StudioPaint a Facelift 


N“™ Alias Research's StudioPaint program 
runs on the full line of Silicon Graphics 


systems, including the entry: 


evel Indy. In 
addition, the price of the program has been 


slashed by more than 70%: Prices for StudioPaint 


Version 2.0 now st 


Indigo? systems and 


RealityEngine, and RE’ 


most PC-based graphics programs without saving and 
eloading. 

Included in Snappy's $199.95 price tag is a copy of 
Fauve Matisse SE, a version of Matisse developed 
specifically for Snappy. Besides offering a specially 
developed colorize feature, the Snappy Edition of Matisse 
also enables users to composite themselves into any picture 
captured from a camera, tape, laserdisc, or live TV, Snappy 
also ships with a copy of Gryphon Software's Morph 2.5 
morphing program, so users can morph images of 
themselves as well as of celebrities. (Rancho Cordova, CA; 
916-851-0800) 
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Besides the decrease in price, StudioPaint 
version 2.0 offers enhanced digital facelift 
capabilities, including a Magic Wand, which lets 


users select 


areas for 


masking 
based on 
the color 
similarities 
of adjacent 
pixels; an 
HSV Tool, 


for shifting 


Image created by Russell Paul using Alias 


the ranges 
eS studioPaint 


of hue, 
saturation, 
and value of selected areas of an image; Effects 


Brushes; Flood Fill, for automatically filling an 


area with a given color; a Brush Profile Editor, for 
adjusting brush shape and how the brush is 


applied to the canvas; and a Polyline Brush, for 


ial PRODUCTS 


New Firm 
Enters VR 
Market 


The burgeoning virtual-reality 
field has a new player— 
Alternate Realities Corp, (ARC; 
Research Triangle Park, NC)— 
which has developed a virtual 
environment that it says 
immerses participants in a 3D, 
full-color interactive world 
complete with 360-degree 
projection and a 180-degree 
field of view. According to 
ARC, the new system is 
designed for use in a range of 


applications, including 
scientific visualization, 
education, and entertainment. 
“We have a projection 
engine that works well with our 
other technologies to produce 
a crystal-clear image directly 
from a workstation, PC, or 
Standard video input onto a 
very large-scale curved 
screen, without the annoying 


pixelization problems that are 
prevalent with other projection 
systems available today,” 
claims ARC president David T. 
Bennett. “Combined with 
ARC's software, hardware for 
real-time interaction, optics, 
masks, and other 
technologies, ARC can obtain 
a film-like quality when 
interfaced to standard 
workstation output and then 
wrap the animation around 
you and immerse you in 
worlds you could only imagine 
until now.” 

ARC's first product is a 3D, 
full-color, raster-based, 


immersive, large-scale digital 
theater that can be either 
interactive or noninteractive. 
The initial systems are 
enclosed in a 16-foot dome or 
‘sphere that can be either 
portable (inflatable or 
interlocking) or permanent. 
Portable units are designed to 
be set up in less than four 
hours by two people with no 
heavy equipment. Larger units 
(in the range of 24 feet and up) 
are in the early developmental 
stage 

The initial product lines 
include several sizes and 
levels of resolution as well as 


varying degrees of interactivity. 
According to ARC, strategic 
partnerships with virtual-reality 
companies that provide 
supporting technologies are 
underway, as are many OEM 
and licensing arrangements. 
Several early projects are 
being planned during the first 
and second quarters of 1995, 
and product is expected to be 
available in the third quarter of 
1995 on a limited basis. 


Corel Corp. 
Announces 
Software 
Licenses 


In preparation for the release 
later this year of new 
Windows 95-based 
applications, Corel Corp. 
(Ottawa, Ontario, Canada) 
has announced it has 
licensed a number of 
software programs on a 
perpetual nonexclusive basis. 
Among the programs Corel 
has licensed are DesignCAD 
3D for Windows ( from 
American Small Business 
Computers; Pryor, OK), Ray 
Dream Designer for Windows 
and addDepth for Windows 
(from Ray Dream Inc.; 
Mountain View, CA), and 
LogoMotion for the 
Macintosh (from Specular 
International; Amherst, MA). 

According to Corel, it 
plans to port the above- 
mentioned technologies to 
Windows 95 over the next 
four to six months for 
integration into new-product 
releases targeted for the 
second and third quarters of 
this year. 


Microsoft 
Supports 
Audio-CD 


Format 

Microsoft (Redmond, WA) has 
announced plans to support a 
new audio-CD format that will 
reportedly let users not only 
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play music, but also view 
video clips, photos, animation, 
and text on audio CDs created 
under Windows 95 and played 
‘on Windows 95-compatible 
PGs (the discs can also be 
played as audio CDs on 
standard CD players). As part 
of its support program, 
Microsoft will provide the 
music industry with tools 
designed to facilitate the 
creation of the new discs. 

Microsoft also announced 
plans to support an effort by 
Sony and Philips to develop a 
uniform definition of a 
multisession-type CD format, 
called “stamped muttisession 
technology.” Microsoft says it 
is working closely with the two 
companies to ensure that the 
new format will be supported 
by Windows 95's multimedia 
capabilities, 


Time Warner 
to Include SGI 
Technologies 
in Full Service 
Network 


Silicon Graphics Inc, 
(Mountain View, CA) has 
unveiled an array of interactive 
technologies as part of the 
debut of Time Warner Cable's 
Full Service Network (FSN; 
Orlando, FL). According to SGI 
and Time Warner, the FSN 
delivers the most advanced 
solution ever deployed for 


interactive television services 
and is the first ever to deliver 
fully functional, truly interactive 
applications to cable television 
subscribers. 

The SGI-developed 
interactive technologies being 
incorporated into the FSN 
include FSN system software 
and user interface applications 
‘as well as video-on-demand 


IGHT 


connecting a series 


object. (Toronte 
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; 416-362. 


of points as the outline of an 
9181) 


Sun Enters “hyperSPARC” 


loating-point performance and cache 


memory al 
5 Sun Mit 


ur 


hitecture highlight the 
. ns has incorporated into 


ist of 


its new SPARCstation 20 Model HS11 workstation. 


This newest member of the SPARC: 


family, target 
applications ir 


analysis, u 
from Ross 
Sc 2.4 and Solar 
environments. The ‘pi 


1 


offers up to 512MB of ma 
internal mass storage, and four 


1 at compute: 
luding simulation, modeling, and 
a 1L00MHz hyperSPARC prc 
thnology Inc 


box” workstation 


n memory, up tc 


station 20 


ntensive technical 


sor 


id is supported by the 


2 software 


B of 


Bus slots and 


includes a CD-ROM drive, a3.5-inch floppy drive, 


and high-quality audio capabilities. 


A base configu 


memory, 1GB of ma 


TurboGX color monitor 


stora 


ation containing 32MB of 


ge, and a 17-inch 
vailable for $18,695. 


(Mountain View, CA; 800-821-4643) 
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Hash Rehashes 


Animation 


D: 


(Playmation) Ve 
and animation prog) 


ion 2 spline-bas 
‘am comb 


ssic character animation 
ions, Hash Inc.'s Animation 


d modeling 
the 3D 


character animation tools found in Hash's 


original Playmation system with the company's 


previously optional Render24 module to offer 


and three interactive game 
applications. SGI also supplied 
eight of its Challenge 
symmetric multiprocessing 
media servers for use in the 
network operating center as 
well as Mips RISC-based 
digital media technology for 
Scientific-Atlanta’s prototype 
FSN home communications 
terminal, or set-top device. 
According to SGI, much of 
the fundamental technology 
used to create the Full Service 
‘Network will be instrumental in 
developing SGI's solutions for 
Other interactive projects, 
including a test of interactive 
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multimedia services in Japan 
with Nippon Telegraph & 
Telephone. In addition, the 
underlying system software 
architecture will be used to 
commercially deploy large- 
scale, fully integrated 
interactive video server 
solutions by Interactive Digital 
Solutions, a joint venture of 
SGI and AT&T that develops 
middleware and application 
development frameworks and 
tightly integrates them with 
hardware from open systems 
suppliers to provide solutions 
for interactive services, 


more than 100 new featur 
cuts, Particularly noteworthy, 
ty of animators to now bi 


and interface short 
's Hash, is the 


libraries of 


actions and characters that can be reused over 


and over. Animation (Playmation) Version 


available for Windows and Mac systems for $349. 


Hash also offers 


Animation Master, which 


combir 


with the previously 
optional Decal module 
and adds new features 
such as inverse 


kinematics, a materials. 


editor with channel 


control for animating procedur 
new output types in the 
motion blur, field rende 


Playmation’s 3D. 
character animation tools 


rende: 


tures, and 
including 
d shadows and 


buffers. Animation Master is available in Windows, 


Mae, and Power Mac versions for $699 and in an 


SGI version for $999. Hash is also deve 


oping: 


versions for PowerPC and Windows NT systems. 
(Vancouver, WA; 206-750-0042) 
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Xitron Improves 
PC-Based CAD 


| n the latest release of its XCAD 2D/3D CAD 
software, Xitron Software Corp. has added 


DWG/IC 
user’ 


toolbar, a 2D/3L 


file compatibility, a macro 
automate frequently use 
support for unlimited laye 


cility so 


mmands, 


stomizable 


acl 


symbols library, and command 


emulators that accept AutoCAD, Generic CADD, 


and Microstation keyboard commands. In 


BBS Offers 
Vendor-Specific 
Texture Maps 


3D computer rendering and 
animation firm Pixel 
Technology Inc. (Albany, 
NY) has unveiled M2APAS 
(Materials, Meshes, and 


Products and Specifications), 


a nationwide bulletin board 
service offering designers a 
range of texture maps of 
everything from wall 
coverings to carpets, vinyl 
floors, fabrics, and 
laminates. 


Users log on to the 
bulletin board and select a 
manufacturer, then 
download the products 
they're interested in for use 
in their computer 
renderings. Included in the 
downloaded file are product 
Specifications and sizing 
information to help fit the 
material into the drawing, 
Available in TIFF and TGA 
file formats, M@APAS 
supports a range of 
rendering software, 
including 3D Studio, Topas, 
Autovision, and AccuRender. 


With ULTRATRAK’ You 
Can Have A Ball. 


And Watch. 
Your Favorite 
Characters 
Dance. 


The ACADEMY AWARD® winning Polhemus technology* used in 
ULTRATRAK and ULTRATRAK 120, make these the ultimate motion 
capture systems—providing real-time data, updated at up to 120 times/sec., 
over a wide range, from a virtually unlimited number of receivers. 

ULTRATRAK is a complete motion tracking system. The single chassis 
contains a 486 controller, Ethernet or SCSI interface, and all electronics 
for up to 16 receivers (multiple systems may be networked to provide as 
many receivers as you need). The included keyboard and monitor allow 
total control with the easy to use GUI. 

Best of all, the ULTRATRAK system includes the LONG RANGER, 
our ingeniously designed transmitter housed in a lightweight acrylic ball. 
LONG RANGER provides you with an incredibly large working area— 
over 908 sq. ft. So you only need one transmitter to track all of those 
receivers. Combined with Polhemus’ integrated design, this results in less 
clutter in your studio and more space to perform. And with Polhemus’ 
patented electromagnetic technology, you never have to worry about 
line-of-sight problems. 

So join the party! Call 1-800-357-4777 today for all the details on these Oné Hereilles Drive, PO. Box 560, Colchester, VT 05446 
revolutionary long range tracking systems. Voice: (802) 655-3159 FAX: (802) 655-1439. 


a 


First in the third dimension™ 


Polhemus received the 1994 TECHNICAL ACHIEVEMENT AWARD for the Polhemus 3 Space® Digitizing System, from the Academy of Motion Picture Arts and Sciences, 
ACADEMY AWARD® is the registered trademark and service mark of the Academy of Motion Picture Arts and Sciences. 
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/SPOTIBG:ay 


M atra Datavi 
(Tewksbury, MA), 
er of customer-o: 


quired Gisigraph 
(Paris), also a leader in the 
CAD/CAM/CAE market. 


Sore (itfora, on» nas 
announced that IBM 
(White Plains, NY) will no 
longer market and support 
SDRC software, SDRC will 
continue to offer its soft- 
ware on the IBM RS 6000 
platform worldwide. 


Accoraing to The 3D0 
Company (Rewood City, 
CA), as of nd, sales of 
its Interactive Multiplay 
system had approache 
worldwide installed base of 
500,000 uni 


News reported by Audrey 
V. Doyle, managing editor. 


Alpha Systems Lab 


Beefs up Video Capture 
Re 1.06 of Alpha Systems Lab's MegaMotion 
C-based video-capture board not only provides a 
20fps frame rate for video played back at 640x480 
resolution, it also expands the number of multiple overlay 
images available for video playback from four to 16. 
Other new features in the $995 board include a 30% 
increase in video decoding speed, the ability to perform 
with just one interrupt, and compatibility with Video for 
Windows 1.1, which ensures synchronized audio and 
video for multimedia productions of up to three hours. In 
addition, an improved frame-transfer rate reportedly 
enhances the board's performance when operating under 
Windows, and an automatic selection feature enables the 


addition, this $495 
package for 


NT, and Digital's 
Alpha AXP systems. 
also features XDS. 
(XCAD's Software 


Windows, Windows 


Professional 
Design 
Engineers 


and 
Graphic | 
Artists Rhy 


FREE caratoc 


of Computer Graphics Work Stations 


WRITE OR CALL 


topay: 1-800-447-2257 


THIS COMPLETE LINE of System Furniture is 
designed for CAD/CAM users. Ergonomic design for 
operator comfort, solid durable construction for lasting 
professional use. Accommodates major brands of 
computer and electronic equipment. 


THE WINSTED CORPORATION 
10901 Hampshire Avenue So. « Minneapolis, MN 55438 
FAX: 612-944-1546 


Preferred by Professionals Worldwide 
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MegaMotion board to 
recognize whether the 
system has 1MB or 
2mB of memory and 
configure accordingly. 
Based on the 
Motion-JPEG format, 
‘MegaMotion supports 
real-time, full-motion 
video compression and decompression, offers full image- 
capture capability and 24-bit VGA performance, and is 
reportedly the first desktop video board to enable playback 
of more than two overlay images on a desktop PC 
simultaneously. (Irvine, CA; 714-622-0688) 
CIRCLE 69 


Development Kit), a C language interface that lets 
use 


Jevelop third-party software as well as 
provides a method for user programs to interface 
with XCAD. (Cincinnati; 513-762-7638) 
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Multiformat CD Player 


F: many consumers, the recent deluge of 
1D-based products raises questions as to 


which CD player represents the appropriate 


investment. Multiwave Innovatior 


s is attempting to 


address this issue with MovieWave Station—a CD 


player that accommodates all major CD formats, 
including video CD, CD-i full-motion video, Kodak 
Photo CD, audio CD, karaoke CD, and CD+G. 

Asa video CD player, for example, MovieWave 
Station provides full-motion MPEG 18011172, 
ion and MPEG 18011172 layer 
ion and supports playback of 
\d Phili 2D-i Digital-Video- 
format discs. When playing Kodak Photo 


video decompr 


I audio decomp: 


video CD book: 


1s, the 


device lets use 


srs selectively or sequentially view 


image 
rotation, and zoom functions. Meanwhile, to 


ind offers remotely controlled selection, 


accommodate video playback, the player provides 
composite video output (N17 and PAL). In 
controlled 3D 


addition, it incorpe 


es a. US 
suit that geni 
(0-degree soundfield from mono 


surround-sound ci 


les a 


continuou! 
and stereo program material. 

MovieWave Station is scheduled for availability 
Q1 1995 fo 
(Campbell, C 
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Products written by contributing editor 


Laureen Belleville 


HP DrafiPro® Plus 


HiPlot® 7000 Series 


Our Competition is 
100% Behind Us. 


Hey, facts are facts! The HiPlot 7000 Series 
D- and E-size pen plotters are the best in the world. 


© 100% Faster, HiPlot combines 5.7g accelera- 


tion and 45ips velocity to produce 
plots twice as fast as HP DraftPro Jose 
Plus. Iteven beats the Designlet” Qnengagg. 


650C on some drawings. 


© 100% More Accurate. Even at these higher 
velocities, HiPlot delivers 0.1% accuracy com- 
pared to 0.2% for the DrafiPro plus - and the 
Designlet 650C. 


EPA POLLUTION PREVENTER 


© 100% More Versatility. Our exclusive 
SCAN-CAD accessory allows the HiPlot to 
double as a wide format, 400dpi scanner - 
for under $2,700! 


* 3-Year Warranty, HiPlot's unique FlexLoop™ 
platen, HI’ Grip drive system and Plotting On-Air 
design revolutionize the way pen plotters handle 
media. Increased reliability, backed by an 
increase in warranty coverage. 


© $300 to $5000 Less. The kicker - you get all 
this speed, quality 


© 100% More aie Arselocetion  Accurccy Piet Shoe! i intelligence and versatility at a 
Intelligence. SEIT 70 AL ae a eet | lo werfprice than 
Vector sorting and | Hp prafro Pus 30g 0.2% 69 minutes N/A N/A the HP DrafiPro Plus 
vector look-ahead and the DesignJet 


minimize motion 
and make HiPlot's curves noticeably smoother 
than DraftPro Plus and the DesignJet 650C. 


* Based on plot shown above using AuloCAD® Release 12 on a 86 33MHz computer 


650C. If this makes 
you think twice, give us a call for more informa- 
tion and for the HiPlot dealer nearest you. 


HiPlot 7000 Series 
Summagraphics. 


1-800-337-8662 
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{tHe 
LUXURY 
OF SPEE 


2 time and improve quality with DisplayMaker 
Professional and the patented Big Ink” Deliv 
System. You can print more than 200 full-cove 
2 x 3-foot prints without changing an ink cartridge. 
Plus, Big Ink is cost effective—saving you up to 70 


percent in ink costs. 


[Epa] Lasenpuester 


The Professional’s Choice™ 


Imagine...More than 200 Big Color™ Prints— 


(mone rire 
ART AN 
THE PARK 
ter Ti 94 
zeus 
Qumran 
Prey 
= 


But that’s not all. Big Ink also reduces waste, eliminates 


frustration, and ensures ac ate and consistent color. 


f ) ist imagine the big impact 
[ Displayltaker | °° )¥ 8 Sopa 
———e = | DisplayMaker Pro can have on 


you and your business. 


Call LaserMaster® today! 


(800) 526-3284 
or (612) 944-9330 Fax: (612) 944-1244 
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UNDER A KILLING MOON 

Intriguing—that's how I'd describe 
Under a Killing Moon. Not being a huge 
fan of puzzle solving and suspicious of 
CDs hyped as virtual worlds (too many 
slow scrolling and preset plots for me), 


| wasn't too excited about doing this re- 
view. But | was wrong. First, a quick 
overview of the plot. Moon is a four-CD 
mystery/movie, set in the year 2042, in 
which you play Tex Murphy, a 1930s 
throwback PI. You solve cases by 
roaming the streets, looking for clues 
and talking to friends and acquaintances 
to gather information. What | liked best 


is that you really can just roam around. 
The movement is seamless, and you 
can go anywhere you want—albeit 
you'll need at least a ‘486 with 16mB of 
RAM to achieve this feat. Developer Ac- 
cess used video nicely, too: Characters 
were composited into beautifully ren- 
dered backgrounds created using cus- 
tom tools and 3D Studio, adding to the 
virtual-world feel of this CD. And there 
are enough simple puzzles to get some- 
one like me started, yet enough depth to 
keep the more hardcore puzzle solvers 
intrigued as well. Actually, I'll probably 
take another crack or two—or three— 
at this one. (PC DOS. Developer/pub- 
lisher: Access Software, 800-800- 
4880.)—Donna Coco 


DONKEY KONG COUNTRY 


Before you sit down with this game, 
make sure you have an ample supply 
of coffee, soda, pizza, and chips, be- 
cause you're not going anywhere soon. 
Using Nintendo's proprietary video- 
game technology called Advanced 
Computer Modeling, developer Rare 
Ltd. created the next level of video 
game—and it fits on a cartridge 
(32mBof data). Rare also used SGI 


icra ARCADE 


workstations and Alias’ PowerAnimator 
software for development. The result: a 
stunning, 3D environment unlike any- 
thing I've seen before. No flat, 2D 
sprites with scrolling 
backgrounds here. In 


Donkey Kong Country, everything has 
depth. When it starts to snow, it seems 
like it's snowing all around you, Or day. 
may slowly fade into night. Thankfully, 
game control is easy, because you've 


got more than 100 incredibly detailed 
areas to explore (plus a surprise end- 
ing). Rare included a save-game fea- 
ture, too, which is exceptionally impor- 
tant—unless you really don't plan on 
going out for a few months. Donkey 
Kong Country is not destined to be a 
classic—it already is. (SuperNintendo. 
Developer: Rare Ltd; Publisher; Ninten- 
do, 206-882-2040,)—David Singer 


1 


2 


Virtual Adventure 


Multiperson experience pits six-player 
st other six-player pods, in 

rch the ocean for Loch Ness 
monster eggs. (lwerks) 


SIX “HOT” VR RIDES 


X-21 Hornet 

Ply the X-21 Hornet fighter plane against 
competitors; whoever shoots the most 
largets wins, (Magic Edge) 

Zone Hunter 

Anew, lighter headset with better 
resolution premiers with this game, in 
which you buttle alien creatures and 
killer robots, (Virtuality) 


Aladdin 


Hand-painted textures on all computer 
models and animated inhabitants 
developed using motion capture combine 
to create an experience like no other. 


(Disney) 


5 CueView 


You are the cue ball in this pool 


simulation; realistic motion dynamics of 
ening off each other highlight 


balls ex 
this experience. (Greystone) 


f} Red Planet 


You're a miner on Mars: fly your 
through the shafts and 
than anyone else—without losing your 
life—and you win, (Virtual Worlds 
Entertainment) 


rat 


Compiled by Douglas King, CGW contributing 
editor and high-tech entertainment consultant, 


Who'd have thought “computer repair- 
man” could be such a dangerous job? 
The creative talent at ReadySoft, devel- 


oper of BrainDead 13, that’s who. You 
play Lance, the computer repairman, 
who, after answering a late-night ser- 
vice call finds himself facing the evil 
Doctor Neuro Neurosis—actually, a 
disembodied brain displayed on a 


huge monitor. Seems this Doctor plans 
to take over the world computer net- 
work, and only Lance can stop him. 
Expected April, 1995. 


A smoky club is the setting for 
Comedians, one of the first CDs from 
Magnet Interactive Studios. Based on 
photojournalist Arthur Grace's book, 
Comedians lets you peer into the 


world of such top stand-ups as Robin 
Williams, Whoopi Goldberg, George 
Carlin, and Steven Wright. Wander 
backstage into their dressing rooms 
and discover photos, audio and text in- 
terviews, or video performances. 
You're navigating through animated 3D 
environments, so you can roam 
around, almost as if you were really in 
the club, Expected Q1 1995. 


One of the best games yet for the 3D0 
player, Demolition Man (based on the 
Stallone/Snipes movie) comes from 
Virgin Interactive. This is definitely an 
arcade-style game—which is why | 
like it so much. In Demo Man, you get 


to shoot, fight, and race, all in one 
game. Extra video footage was shot 
during the filming of Demo Man just 
for this game, and the video fits per- 
fectly with the dark, burning sets (done 
with 2D and 3D animation) of Los An- 
geles in 1996. Available now. 


In Rise of the Robots (from Time 
Warner Interactive), the robots actually 
learn while fighting so as to anticipate 
their opponent's strategy and adapt 
their defenses accordingly. That's be- 
cause UK-based developer Mirage 
used artificial-intelligence tables to de- 
velop the robots. One player controls 
the Cyborg (the main fighter); if two 
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wridors faster 
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QUEST FOR FAME: FEATURING 
AEROSMITH 

Quest for Fame has to rate as one of 
the most inno- 
Vative CDs that 
I've played, It 
comes with a jj 
full-size pseudo 
guitar that you 


hook up to your computer (a relatively 
easy task), and the goal is to prove 
your musical skill by playing along 
with rock band Aerosmith. No guitar 
experience is required, but a keen mu- 
sical ear and good sense of rhythm 
are key, If you prove skillful enough, 
you get to play in different clubs—the 
ultimate goal being to play on stage 
with Aerosmith at the Humongodome. 
Getting the tracks right is actually quite 
difficult, but it makes for an addicting 


people play, the other controls one of 
six “evil” robots. The ultimate chal- 
lenger—the Supervisor—can even 
morph; she can, for example, form 
anvils and spikes for hands and feet. 
Ouch! Available now. 


Already available for Sega CD, Load- 
star: The Legend of Tully Bodine from 
developer Rocket Science Games 
makes it to the PC CD. The game's 


challenge. The CD is nicely constructed, 
featuring excellent use of videotaped 
characters who react to your perfor- 
mances; these are 
composited with beauti- 
ful, hand-crafted anima- 
tions and backgrounds, 
(Windows, Developer/ 
producer: Ahead Inc., 
617-271-0900.)— 
Stephen Porter 


CAROLINES PRESENTS 
JOHNNY COCKTAILS 

Here's a CD for the “Seinfeld” 
wannabe: Build your own stand-up 
Toutines with Johnny Cocktails, Simply 
select from the hundreds of jokes and 
transitions in the Joke Category list and 
“insert” them into your act. Then click 
on the Stage sign and watch clay-ani- 
mated, Vegas-style comedian Johnny 
Cocktails—your alter ego—perform 
your act at Carolines, one of New 
York's hottest comedy clubs. You can 
piece together your routine any way 
you like, choosing from jokes about 
such subjects as mothers-in-law and 
politics. While most of the jokes are 
pretty funny (all were prepared by two 


stunning 3D graphics really benefit 
from the extra horsepower, too. As 
Captain Tully Bodine, you have to get a 
cargo of contraband camels off the 
moon. Dodge rival truckers, accidents, 


and Sheriff Wompler while winding 
your way through a maze of tracks. 
Expect a port to the 3D0 later this year. 
PC CD expected Q1 1995. 
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ex-National Lampoon editors and are 
delivered by real-life comedian Bobby 
Slayton), | found the package’s claim 
that “the clay animation is so real, you 
can smell the beer-stained breath of the 
audience” somewhat of a stretch. | also 
question this CD's long-term play value. 
Yes, Johnny can deliver the jokes in any 
order you want. But let's face it: The 
jokes aren't as funny the second time 
around, (Windows, Developer/ publish- 
er: Great Bear Technology, 510-631- 
1600.)—Audrey Doyle 


OCEAN LIFE VOLUME IV: THE 
GREAT BARRIER REEF 


Fish, fish, everywhere, and not a one to 
eat. This latest addition to Sumeria's 
OceanLife series of CDs on marine life 
tells you everything you could possibly 
want to know about fish in the Great 
Barrier Reef—except, perhaps, how to 
cook them. A budding ichthyologist I'm 


MIT Media Lab graduate Ayshe Far- 
man-Farmaian wrote and produced 
Circus! (published by Voyager), an in- 
teractive learning adventure for chil- 
dren, Children can choose to partic- 
ipate in eight acts, including teaching 
elephants to dance or shooting hoops 
with lions. Or they may decide to ex- 
plore backstage, where they can 
choose from even more activities, 
such as playing various instruments or 
trying out make-up and costumes in 
the Clown's Trailer. Available now. 


Inferno: The Odyssey Continues 
(from Ocean of America) is Digital 
Image Design's sequel to its TAX flight 


not, yet even | was impressed by the 
quality and content of this two-CD set, 
which includes three hours of narrated 
underwater video, music, and photog- 
raphy on 250 species from more than 
40 families of reef fish. The digital 


OveanLife 


CONTENTS: 
i 


sound is excellent and the video runs 
smoothly, too. Plus, the CD is easy to 
navigate: Access any option via icon, 
name, or keyword, Click on a species 
and you get an alphabetical listing of 
fish within that species, each accompa- 
nied by comprehensive text. Want to 
know the region to which a particular 
species is indigenous? Choose the map 
option and you'll see a detailed map of 
where that species lives. There's so 
much more to explore. This one's a 
keeper. (PC and Mac. Developer/pub- 
lisher: Sumeria, 415-904-0880.) 
Diana Phillips Mahoney 


simulator. A team of 3D specialists 
spent 12 years—that's right, 12—de- 
veloping and tweaking this space- 
combat simulator. Developers used 3D 
graphics, polygon mapping tech- 
niques, cinematic effects, and an origi- 
nal digital soundtrack by cult band 
Alien Sex Fiend to create as lifelike a 
combat simulator as they knew how, 
There are more than 700 missions on 
this CD, and it reportedly would take a 
good game player more than 130 
hours to play them all. Available now. 


oO many 
great things 
have been 
said about 


Pro/ENGINEER 
lately . 


Machine Design Magazine, 
based on reader nominations, recognized 
Pro/ENGINEER® as a CAD/CAM leader 
in mechanical design automation for the 
third year in a row. In their comments, 
readers cite the software’s powerful 
capabilities and PTC’s responsiveness 
and customer-oriented service.” 

Paul Dvorak, Senior Editor, CAD/CAM 
Machine Design Magazine 


“In 1994, Industry Week chose 
Pro/ENGINEER as a “Technology Of 
The Year.’ We looked for innovations 
where vendors dared to wipe the slate 
clean and put user requirements at the 
heart of their strategy. PTC has done 
exactly that with Pro/ENGINEER. It 
commercialized advanced concepts of 
designing with 3D solid models that 
had been on engineering wish lists 
since the early 1980s.” 

John Teresko, Senior Technology Editor 

- Industry Week 


“Parametric Technology is becoming 
the market leader because it has better 
software, adds requested improvements 
more rapidly than its competitors, sells 
aggressively, keeps in step with hardware 


trends, and provides good application 


engineers to help train its customers.” 


L. Stephen Wolfe, Publisher 
Computer Aided Design Report 


We felt 
it was time 
we made it 

affordable 
for every 
engineer. 


Introducing, 


Pro/ 


‘ ily pie ply chanical 
ion Software 


: 
: 


: Call (617) 398-5555 or fax (617) 398-5615. 


provides unmatched performance at $8,000 and was developed 
with the same innovation which made Pro/ENGINEER the 
recognized leader in fully associative MDA software. 


nost robust entry-level MDA software available. 


If you're ready to migrate from a low-end, 2D product, Pro/JR. incorporates 
proven, 3rd generation CAD/CAM technology used by industry leading 
companies around the world, Pro/JR. is a parametric, feature-based solid 
modeling system that gives you extensive assembly capabilities, fully 
associative, production-quality drawings and a variety of visualization and data 
exchange tools. Its fully-associative, single data structure captures changes you 
make in the design through documentation process and automatically updates 
all models and engineering deliverables. 


ned exclusively for the mechanical engineer. 


Pro/JR. functionality gives you exceptional versatility in designing machined 
and common plastic parts and assemblies. Pro/JR. is natural and intuitive, 
featuring extensive part design and assembly capabilities. Common design 
terms, easy-to-follow menus, and on-line documentation and tutorials make for 
a short learning curve. And Pro/JR. is designed to take advantage of low-end 
computers running Microsoft® Windows NT™ and UNIX" operating systems. 


Me protects your investment better than PTC. 


As your needs grow and you require more advanced applications, such as 
associative manufacturing and advanced surface design, the Pro/ENGINEER 
family of products provides an easy way to add new capabilities. You can 
trade up to a Pro/ENGINEER package by using a special trade-in credit, or 
you can complement your Pro/JR. installation with Pro/ENGINEER licenses. 
All parts, assemblies and drawings created in Pro/JR. are completely compatible 
with Pro/ENGINEER. 


Learn more about Pro/]R. 
Write, call or fax for additional information or to receive a 
schedule of upcoming seminar demonstrations in your.area. 


Outpacing our competition. Helping you outpace yours. 
Parametric Technology Corporation, Waltham, MA. 


PoENGINEER sa tegterd trademark and Ped], the Pro. fags, and the PRC go are tademsaks of Param Technology Copaton 
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Parametric feature-based 
solid modeling 


Fully associative single data 
structure 


Full assembly capabilities 


TECHNOLOGY 
CORPORATION 


J) CONQUERS 


THE 


D on the PC. Not a new 


idea, but also not a viable 


concept, eithe 


—al least 


not for people who weren't 


willing to spend twice as 


much for an add-in card as 


they spent on their entire 


PC. But over the past year, techno- 


logical 


both hardware and 


believe 


Indy for the cost of 
board. But you will see aspe 
your 3D design work notic 


It’s finally 
happening: High- 
speed buses, 
common 3D APIs, 
powerful CPUs, 
and 3D accelerator 
chips combine to 
bring 3D to the PC 


opment of products fo 


PC. 


advances in 


's. No, you won't get an S' 


nto 


vel 


$1500 add-in 


ably 
accelerated. And you 
also. will 


see con- 


sumer-level 3D accel- 


erators by the end 
of this year opening 
markets for 3D devel- 
of all 


Plus now that all the 


opers kinds. 


pieces are in place, 3D 
on the PC « 


in only get 
better—and vendors 
promise it will. 


‘There are several fac- 


tors driving the devel- 
Jon the 


ler CPUs with built-in float- 


ing-point units (FPUs), faster sys- 


tem buses, and emerging applica- 


tion programming inter 


's (APIs) 


are three developments commonly 


arrival of 


sited by parti 


ating vendors. The 


bit operating systems, 


like Microsoft's NT and upcoming 


Donna Coco is associate editor 


of CGW. 
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software are turning r 


PL 


Windows 95 as well as IBM's OS/2 
Warp, will play a part, too, especial- 
ly in the CAD arena, Combined, 


these system advar 


have con- 
vinced semiconductor vendors 


that it's time for 3D accelerator 


chips. In turn, the availability of 3D 
chips has spurred the announce- 
ment of a growing 
number of 3D ac- 


celerator boards 
How all these developments re- 


late to 3D on the PC vi 


rie 


5. In gen- 


vendors break the 3D proce 


Ss 


into three main operations: geome- 


try (or tranformation), lighting, and 


rendering. Most board vendors 


e 
leaving the geometry and lighting 
tions to the host CPU. That's 


oper 


because these functions are float- 


ing-point intensive, and with the in- 
troduction of the 80486DX from 
Intel, CPUs now incorporate FPUs. 
By leaving these operations to the 
CPU, board vendors eliminate the 


need for an on-board FPU and, 


thus, can bring down the cost of 3D 


scelerators tremendously. Dan 


Wood, manager of technical mar- 
keting at Matrox C 


Quebec), explains, 


phics (Dorval, 


Floating point 


gives you higher precision in matrix 


multiplies, and you need a high de- 


gree of accuracy [in 3D operations), 
or you won't get results that fool 


ing 3D. In the 


your eye into s 


the 
80486DxX, there wasn't an FPU on 
CPU. Matrox use to make a 3D 


older architectures, befor 


the 


board, but these boards use to alle- 


viate the host from everything. They 


had DSPs [to do the floating-point 
operations] and a rendering en- 
gine, and they'd cost $6000." 

In line with this thinking, most 


vendors of 3D accelerate fo- 


cusing only on the rendering phase 
of 3D computing, offloading the 
CPU of these computations. Some 
board vendors, like Matrox and Ac- 
celG 
own 3D rende 
ele: 
board vendors are buying 3D ac- 


aphics, have developed their 
ing engine as well 


as the ac ator board, Other 


cele! 


or chips from companies 


like 3Dlabs, Cirrus Logic, Trident 
tems, Yamaha, and Artist 


Vailability of these 


low-cost 3D chips, which promise 
to serve a variety of applications 
from CAD to game play, will also 
help keep board costs down. 


?Us—like Intel's 
Alpha, and Mo- 
PC. so 


sparked interest in 3D develop- 


Today's faster 
Pentium, DEC 

torola's Power have 
ment. Says Gary Kellar, director of 
video product marketing at STB 
‘X), “CPU 
performance has been lacking. 


Systems (Richardson, 


processor speeds weren't fast 


enough. But we've seen speeds in- 
creasing to 90MHz and 100MHz: 
even achieving 150MHz. That's ap- 
proaching acceptable levels of 
horsepower—at least for the low- 
and mid-range workstation users 
to consider the PC. 

Yet another enabling technology 
is the PCI bus and, some would 
VL bus. Th 


replace the old 8-bit Is 


add, the 


matically increasing system band- 


width, which is needed for pro- 
cessing the large amounts of data 
ed with 3D. “The IS. 
with its low bandwidth wa 

STB's Kellar. “The 


premise was to do as little as 


assoc A bus. 
a bot- 
tleneck,” note: 
basi 
possible across the ISA bus. Hence, 
you put the FPU on the graphi 
ard, which drives up cost. Plus 
you have to do more of the 3D ren- 
dering process. Basically, you want- 
ed the host to do as little as possi- 
ble. PCI has given us a tightly 
defined mechanical and elec! i 
bus that’s processor-independent 


In part, it's PCI's processor in- 


dependence that has a number of 
vendors siding with it over the VL 
bus. “With PCI, we're seeing a stan- 


dard architecture that can be used 


across the Pentium, but that 


Game-developer 47-TEK created these images for its 3D 
fighting games Sento (large image) and Creep Clash. Both 
games will run on 80486DX-based PCs with standard VGA 
cards, but they will also run at a higher resolution and 
increased color with a Matrox Impression 3D accelerator. 
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New Mitsubishi Diamond Pro* 21TX € ‘omputer 
Controlled Monitor Features Diamond Tron™ CRT 


How there is an entirely new way of looking at 
your monitor. DDAMONDTRON™ from Mitsubishi 
Electronics is a complete reinvention of CRT tech- 
nology. Everything you've seen before will pale by 
comparison to the display performance and application 
versatility of Mitsubishi’s new family of sharper and 
brighter DIAMONDTRON monitors, including 
the Diamond Pro® 17TX (17"/16"V) and the larger 
Diamond Pro® 21TX (21"/20"V). 


The Energy Star emblem does not represent EPA endorsement of any product or service. 
©1995 Mitsubishi Electronics America, Inc. DIAMONDTRON and NX-DBF are trademarks and Dia 


Px MITSUBISH! 


Along with the superb image quality and increased 
viewing area of the DIAMONDTRON CRT is a Digital 
Chassis design which results in a lighter, more compact 
enclosure for easy integration into existing work space 
environments. Plus, the Digital Chassis’ highly integrated 
circuitry enhances screen geometry with a full-scan 
guarantee. It also incorporates advanced adjustment 
features such as one-button auto calibration, On-Screen 
Display (OSD), and the exclusive Diamond Control for 


mond Pro is a registered trademark of Mitsubishi Electronics America, Inc 


Windows® or Macintosh® software which lets you 
easily set up the essential monitor adjustment functions 
via keyboard or mouse, including full power manage- 
ment capability. 

Make sure your next monitor isn’t based on out- 
of-date technology. Ask for Mitsubishi's cutting edge 
DIAMONDTRON monitors.With a design this revolu- 
tionary, there will soon be followers. So, remember to 
specify the original from Mitsubishi Electronics. 
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Resolution Revolution 
DIAMONDTRON CAT design is the 
newest, most advanced technology 
available today. The hybrid tube 


combines a cylindrical, vertically 
flat, square-cornered faceplate with 
an aperture grille shadow mask 
design and Mitsubishi's proprietary 
advanced-focus NX-DBF™ 
(Dynamic Beam Forming) electron 
gun to provide exceptional center- 
to-corner focus and brilliant edge-to- 
edge clarity. The DIAMONDTRON 
CRT, combined with Mitsubishi's 
exclusive Digital Chassis design, 
results in a lighter, more compact 
enclosure and increased screen 
performance. 


EDITORS 
CHOICE 
AWARD 
1994 


Diamond Control For 
Windows® Software 


‘FA POLLUTION PREVENTER 


For more information on DIAMONDTRON CRT 
technology, Diamond Pro 17TX or Diamond Pro 21TX 
monitors call us at 1-800-843-2515 in the U.S. and 
Mexico. In Canada call |-800-387-9630. For immediate 
product specifications, call Mitsubishi Electronics Qwikfax 
at 1-800-937-2094. 


2%. MITSUBISHI 


DISPLAY PRODUCTS 


Duckworld (top image), 
developed by 
RenderMorphics using 
its Reality Lab 3D 
rendering library, is a 
simple game demo for 
the CD that accompanies 
Matrox’ 3D Impression 
board. The polygonal 
Gouraud-shaded 
landscape is lit with 
colored light sources 
and rendered in real 
time. In the Spock image 
(bottom), Leonard 
Nimoy’s face is chrome- 
mapped with a sunset; 
the same texture is used 
as a background. This 
image, too, is rendered 
in real time. 


appropriate for other RISC-based 
CPUs, like the PowerPC, Alpha, 
Spare, and MIPS based 
says Kellar. 


tems,” 


rhe VL bus was a good 


bridge [to PCI), but it was matched 
in design for the Intel type 80x86 


architecture, and it’s a bit more ex- 


pensive from the system designer's 


point of view to implement on 
other architecture: 


But hardware advances aren't 
the only factors pushing 3D devel- 
opment. The move toward 32-bit 
operating systems makes the port- 
ing of such CAD programs as 


Pro/Engineer from Parametric 
‘Technologies (Waltham, MA) viable. 
Parametric ported its CAD pro- 
gram to the PC when NT first came 


out about a year and a half ago. 
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“The main benefit of Windows NT 
is that it’s a full 32-bit environ- 


ment,” says Olimpio DeMarco, 


manager of strategic relations at 


Parametric. “We were totally dedi- 
cated to the Unix platform before, 
which is also 32 bits, Regular old 
Windows, however, is a 16-bit envi- 
ronment. And there's no way to 
port down to that.” 

‘The other software factor dri- 


ving 3D is the growing acceptance 


of various APIs as “standards.” APIs 
provide a middle layer between ap- 
plication software and system 
hardware so that develope 


have to write a different ve 
their program for each chip on the 
to the 
to the 


also can accelerate 


market. Instead, they wri 


API, and it communicate: 


hardware. APIs 
even without 
n API de- 
Seekings, vice 


3D applications, 


hardware assistance, 


velopers. Says Kate 
pr 
for 3D-API vendor RenderMor- 


sident of sales and marketing 


phics (London, England), “What we 
do is provide the whole of the 3D 
pipeline in software. Whereas the 


3D acceler: 


ion people accelerate 


just the raste 


ing portion of the 
pipeline, we handle the transfor- 
mation and lighting quickly, too. 
Plus, our API will transparently 


take advantage of whatever hard- 


ware acceleration is thet 


But don't expect to find just one 
API; there will be a number of APIs, 
if for no other reason than various 


you expect as a 3D designer 


applications ca 


pry varying de- 
mands, and what would make a 
good API for a CAD program 
ly set 


would not necess 


>a game 


developer. For 
CAD 
OpenGL (which Microsoft licensed 


xample, numerous 


vendors support SGI's 
for inclusion in Windows NT and 
Windows 95 and IBM for O$/2). But 


intere: 


led game developers would 
probably choose one of the three 
APIs aimed at game, VR, and simu- 
ation: 


lation appli Reality Lab 
Morphic 


Criterion 


from Rende: , Render- 


Ware from Software 
(Guildford, England), or BRender 
from Argonaut Software (London, 
England). 

Neil Trevett, vice president of 
keting at 3D1 
sloper of the Glint family of 


in Jose, CA), 


3D accelerator chips, explains, 


“There's a range of APIs, and each 


one plays into a relevant area of op- 
portunity, Currently, we support 
about nine APIs. For high-end SGI 
applications on the PC, OpenGL is 
the API of choice for the vast ma- 
jority of vendors. The rende 


pipeline in OpenGL is very pre 


so you don’t get nasty art 
Looking at the lower end—game 


developers—OpenGL sibly, 
and rightly, considered overkill 


The binary is quite large, and it's 


too preci The games people 


have a di 


‘The absolute pr 


dering isn't as important 


teration and low price. 
up accuracy to get the perfor- 
mance up, and it’s a valid aim.” 
‘Trevett and others agree that it's 
up to the chip and board vendors. 


to make sure their produc 
compatible with the various APIs. 
Now that the hardware and 


software pieces of the 3D-on-the- 


PC puzzle are in place, what can 


There 


are several answ 


, depending on 
how you work with 3D. Ifyou are a 
CAD designer or an animator and 


For WINDOws 3.1 WINDOWS NT™ & WINDOWS 95™ 


3D ANIMATION STUDIO FOR WINDOws™ 


Let your imagination take flight! With SoftF/X Postscript fonts. Novices will be amazed by its ease 
your ideas become reality in 3D. Onto the and simplicity; professionals will be impressed by its 
screen or across the page — create flying quality, speed, detail and versatility. 
logos, animations, presentations, walk- Regardless of your skill level, Soft F/X delivers the 
throughs, models and more. It’s easy with fastest turnaround on animation and 3D projects. Its 
SoftF/X — an affordable, full-featured 3D fully Windows-compliant interface gives you a jump 
graphic tool that’s Windows-standard and start on sophisticated effects, making its rich 
intuitive. Its ease of use lets you refine feature set easy to learn. Simple Windows- 
projects to perfection while still meeting your standard installation takes just minutes. 
deadlines, even when broadcast quality is While there’s no need to buy extra software to 
required. model standard basic animations, its 

Only SoftF/X combines this breakthrough ease completely open architecture enables 
of use with professional power. Real-time previews customization of third party extensions. Plus, 
allow you immediate quick views of your work. with SoftF/X no expensive hardware is 
Automatic text modeling with Text Builder lets you required — it runs on any Windows capable 
create logos directly from your keyboard using PC with a math co-processor. 


Don’t let that great idea fly by — create it in 3D with SoftF/X. Call 512.795.0150 TODAY! 
Byte bly Byte 8920 Business Pork Drive, Suite 330 © Austin, Texas 78759 * [512] 7950150 © Fox (512) 795-0021 
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Looking Glass 
Technologies hopes to 
see games like its Flight 
Unlimited—a flight 
simulator with 3D 
planes and 
photorealistic 3D 
landscapes— 
accelerated by future 
generations of 3D 
boards. Because of its 
complex texture 
mapping, however, 
Flight Unlimited won't 
benefit from the current 
crop of 3D boards, 
which can only handle 
Gouraud shading. 


you buy a 3D accelerator board, 
you will find that now you can 
work in shaded mode vs. wire- 
frame and still move your model in 
real time. What these boards won't 
accelerate is the manipulation of 
the underlying models (transfor- 
mation), the lighting, or the final 
rendering of a proje 


Most cur- 


rent products don't accelerate tex- 


ture mapping, either. Rather, they 


accelerate Gouraud shading and Z 
buffering as well as some other as- 
sociated functions. 

Bob Bennett, 3D Studio product 
manager at Autodesk (Sausalito, 
CA), thinks it's important to em- 
phasize these points. “People get 
real excited when they hear 3D. 
They think, ‘OK, everything is 


solved,’ " says Bennett, “But these 


Is are not going to offer any in- 
crease in speed of the final produc- 


tion-quality rendering. They 


sentially accelerating the final 
the 3D 


aste! 


portion of 
pipeline—the 


graphics 


ng phase. 
They don't offer the production 
quality that would be needed for 
rendering out to film or video, nor 
do they accelerate the entire 
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pipeline. For e 
e wr 


xample, they don't 
nsforms. So when 


accele 
you're rotating, and you 
want to rotate that model, the 


ay, & 


mathematical computation of re- 
computing the position of that 
model is not accelerated by these 
What they do hold 
promise of is being able to work in 


graphics card: 
a shaded mode when editing or 
keyframing, which 
tionary step. This isn't any attempt 
1 just 


nice evolu- 


to denigrate these card 


want to make clear what their 


promise is.” 
Of cow 


Whither Workstations? 


Each year, PCs get faster CPUs, bigger 
memory and hard drives that cost less, larger 
and cheaper monitors—next thing you know, 
there will be 3D accelerator boards, and you'll 
have a workstation for the price of a PC. Right? 

‘Well, not quite so fast. Although privately 
some vendors of 3D accelerator boards already 
are laying SGI (Mountain View, CA) and other 
workstation vendors to rest, others are taking a 
more reserved view of the future of 
workstations. They don't see workstations — 
even the likes of the Indy—disappearing 
anytime soon. That's because workstations like 
‘SGI's are built from the ground up to support 
3D. Hock Leow, vice president of video product 
marketing for Creative Labs (Milpitas, CA) — 
which happens to be working on a 3D. 
accelerator board for release in the second half 
of next year—explains, “When you're working 
‘on an SGI, 3D is the total pipeline—it’s total 
determination from beginning to end. What 
we're really looking at with 3D on the PC over 
the next 12 months is one part of what that 
whole SGI is doing. We're still leaving 
transformations and calculations to the CPU. 
Until those parts are incorporated into the PC 
environment, there will always be a clear 
‘separation of workstation and PC.” 

Naturally, the folks at SGI agree. Pat Pickle, 


‘se, whether or not your 


application will be accelerated also 
depends on whether or not the 
software vendors choose to sup- 
port these boards. According to 
Be 
a 


inet, there's no support for 3D 


ion in the current release 
3D Studio. 


ence boards a 


of Keep in mind, refer- 


just now becom- 


ing available,” adds Bennett). But 
Autodesk plans to tak 


advantage of 
these cards with future releases. 

ig 
developer of the Windows-based 


ari (Mountain View, CA), 


3D modeling and animation pack- 
age trueSpace, 


ady has plunged 
into the 3D acceleration fray. With 
release 2.0 of trueSpace (expected 


soon), Caligari chose to support 


Intel's 3DR, an API focused only on 
rendering. And because Matrox 
supports 3DR, anyone with an Im- 
pression board will find trueSpace 
2.0 accelerated. Again, what you get 
is the ability to work in shaded 
mode ys. wireframe. “It will be easi- 
er to orient yourself and to manip- 


ulate thi notes Roman Or- 


product marketing manager for next- 
generation systems at SGI, says, “We've spent 
ten years building graphics workstations, 
focusing on both hardware and software. We 
have fast system and memory buses, and 3D. 
feally depends so much on high bandwidth. 
Then there are all the other system issues— 
and | mean all I/O in general—including disk 
VO. The other piece that’s a little harder to get 
your hands around, but has a lot to do with our 
performance, is software. Again, we have a 
software investment of more than ten years, in 
both the GL library as well as our version of 
the Unix OS. We've tuned everything to 3D." 

‘Anyway, SGI thinks the migration of 3D to 
the PC is good, says Pickle. "There's been a 
ot of talk among users and the press about 
competition. But we think the migration of 3D 
to the PC is a good thing, We've been 
involved in visual computing and making 3D a 
pervasive technology for years. It's the mantra 
that we've been carrying forward for the last 
decade, That's why we did things like license 
OpenGL to Microsoft. And as people start 
playing with 3D, it will make 3D more 
attractive to them, and they'll want to do. 
more.” 

‘And buy an SGI? Guess we'll just have to 
wait and see —DC 


“1 normally only buy IPAS routines if a project specifically calls for that type of effect. However, HSCS KPT Gradient Designer 
is the ‘Swiss Army Knife’ of IPAS routines for texture map and background design. Its a real time saver for creating quasi-3D 
effects interactively in a fraction of the normal time’ 


— Martin Foster, world-class 3D Studio designer and producer 
“KPT for 3D Studio affords the artist a : 
whole new palette of tools to create both : 
gradient and textures quickly and : Abe 
intuitively. 1 find myself using it more 5 
and more often in a broader range of E 
materials and applications’ 
— Alan Iglesias, award-winning 
iL 3D Studio artist and games developer 


Revense 4 


With New 
Time-Based 


Controls 


The KPT Gradient Designere 5 ; 
for 3D Studio features all NEW TIME-BASED controls 

and layering capabilities, giving animators ! 
unprecedented freedom to express the : 
pictures in their mind’s eye om_€:,-s gaia 
The Gradient Designer is the first ii By ainaie 

in the series of HSC’s KPT 


filters for 30 Studio, > 


In The 
Materials Editor 


Use the 
Gradient Designer to 
create stunning single 


"ALL THIs For ONLY $395 
7Authorized Autodesk Multimedia Dealer or HSC Software 


Now! 1.800.472.9025 


YSTEM REQUIREMENTS: KPT for 3D Studio will run on any eM aioe compatible capable of running 3D Studio 4.0 
and above with a 16- or 24-bit graphics display board. 


© 1994 HSC Software 6303 Carpinteria Ave., Carpinteria, CA 93013. Phone: 805.566.6200. RR HSC and Kai’s Power Tools ore registered trademarks ond 
30 Studio is o registered frodemark of AutoDesk Inc. All other product names: bisoulatd ‘of their respective ownes. Pricing subject to chonge. Offer good in the U.S. ond 
Canada only. * cGw295, 
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Once vendors of 
animation software 
take advantage of 3D 
accelerators, users will 
be able to work in 
shaded mode instead 
of wireframe and still 
get real-time 
interactivity. Caligari 
will provide support in 
release 2.0 of 
trueSpace (left image), 
and Autodesk plans to 
support 3D 
acceleration in a future 
release of 3D Studio 
(right image). 


Basically, the same holds true 
for CAD appli 


ions. If the vendor 
of your CAD package chooses to 


support these 3D accelerators, then 


you should be able to work in ren- 
dered mode, Autodesk is exploring 
h options for AutoCAD, as is 


Parametric Technology for Pro/En- 
gineer. In fact, AccelGraphies (for- 
merly Kubota; Santa Clara, CA), 
lerator ¢. 


vendor of 3D ac 


rds, 


demonstrated Pro/Engine 
erated on the PC at last 


fact. “People in 
CAD St at PCs 

differently,” says 
Greg Milliken, vice 
president of mar- 


seoting, at Beers 


of ‘I can't do 
kind of work 


thi: 


on the PC," 
at what we had done.” 


People wi 


surprised 


If you are a game developer, 
creating 3D worlds that will run 
smoothly on PCs is becoming 
more viable than ever, Companies 
old 47-TEK 
are out there with 3D 


like two~ 


n Fran- 


co) alread 
games, including its two arcade- 
style fighting games, Sento and 


Creep : 
47-VEK was founded solely to de- 
velop 3D games, says Mark Hirsch, 
president. “We knew that 3D is the 


Inox the mew Space, he fis tumkey $4 modeling syser 

by FARO Technologies, Ine. is 
‘The the latest in digital signal processing te 

and features a resolution of 0.001" and an accuracy of +/— 0.015". A high 

precision, six-axis, anodized aluminum digitizing tool, the SpaceArm, 


acura dy apes XYZ data, as well as a roll, Or yaw a a et 


48 inch digi izing volume, 

All SpaceArm systems are shipped with SoftSpace™, a fast, 4 
powerful, full-featured and easy to use 3-D digitizing and 4 
modeling sofiware. Output file translators export user's 
finished wireframe models into most popular 3-D 
rendering, animation, and CAD/CAM formats. 

‘The SpaceArm has a small 10"x8" footprint 
and connects to any PC or Macintosh computer 
through a standard R$232 cable, And, unlike 
other digitizers, there are no line-of-sight 
limitations and the SpaceArm can digitize 
any object, including metals! 

Call (800) 736-0234 today for more information 125 Thchnology. 
on the revolutionary, new SpaceArm! (ake Many FL ser4e 


Sy 
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trend for the future,” he says. “We 
considered developing for other 
oles, but the PC was the 


game 
most ac 


pssible and stable platform: 
for us at the time. Back then, we 
promoted high-end 80486 usa 


‘Then, of course, the Pentium came 
out, and now prices have dropped 
and dropped. All thi 


ens our st 

47-TEK us 
3D API from C 
its games. “Our strategy was to be 


y even mor 


s the Renderware 


iterion to develop 


responsible for all the design, con- 
tent, and applic 


ations, but we 
didn’t want to develop our own 
low-level 3D engine. We decided to 
let the companies completely dedi- 
cated to that side do their job. It's 
just too hard to keep up on every- 


thing—especially when these API 


companies 


> making these cross- 
platform tools. Because our 47D0 
engine is built on top of the Criteri- 
on API, we were able to port from 
DOS to the Matrox card in about 
four hours. And right before 
Comdex, we ported to the Yamaha 
card in about an hour and a half.” 

47-TEK’s 
on the market, shipped with Ma- 


Sento, first’ game 


trox's Impression Plus board, 
using it for acceleration, But the 
company developed another ver- 
sion that can be played without 
the M Says Hirsch, 
lash and Sento 
CD. On that 
you have the standard VGA 


rox board 


“We've taken Creep Ci 
and put them on one 


versions that run at 320x240 in 8-bit 
color, or if'you have the Impression 
board, you can play the Matrox-ca- 
pable versions that run at 640x480 
with 65,000 color: 


In genere 


ecelerator boards 
at 


let users run 47- 


games 
higher resolutions with more col- 
ors, says Hirsch, “The actual move- 
ment of the characters—the trans- 
formations and rotations—are still 
done by the host processor. But as 


game developers, we can adjust the 


number of frames and polygons in 


Render'//2/°" 


“Real: time 3D se a: library for PCs 


WI 


+ Render\\/’0 for: 


* .@ Enteftainment and Games 
© Presentation Graphics. 
. 6. Business Graphics - 


. 


‘© Windows 95 
© Windows NT (Intet and Pc)’ 

-@ Mac and PowerMac .- 1 
© SUN . : ar 
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4 
eg 000 triangles/sec 
| software!!! 
a — | | There's a new wave sweeping the PC software 
Y | market, it’s called realtime 3D graphics, - 
i may Render’ is the tool that will let you catch 


ft cm Render’ is the software 3D graphics 
. engine that delivers real-time 3D graphics on 
* % regular PCs without the need for a hardware 
. accelerator. What's more RenderWare 
* i 4 4 transparently takes advantage of 3D graphics 
Ss * hardware acceleration when it is present. 
Released in December 93, Render’ has 
wat Shee —_—s=shundreds of licensees including major 
S\ i 7 developers such as Asymetrix Corp. and 


Pa 

y 

— oy at the wave, 
> 

td 

& 


tS £ ; ] Velocity Development. 
re 2 see Render///ar , the accepted solution for real- 
‘ time 3D graphics on PCs. 
are available from ftp.csl.com and = C 


cori aval te whit 360 RT RIO RET Shy CL urs intee. 

0 order RenderWare please call; 800 622 8005 or 408 489 5103 Email: order@csi.com 
‘urope: Phone: +44 (0) 483448833 Fax: +44 (0) 483448811 Email: order@criterion.canon.co.uk| 
apan: Phone: 043-211-9151 Fax: 043-211-9178 


enderWare is a trademark of Canon Inc. All other trademarks A Canon Company 
registered Scxnow teed © 1994 Criterion Software Limited. All rights reserved. 


criterion 


Users of CAD 
applications like 
Pro/Engineer 
(left) from 
Parametric 
Technologies and 
AutoCAD (below) 
from Autodesk 
will be able to 


work in shaded 
vs. wireframe mode 
once support is 
provided for the soon- 
to-ship 3D accelerator 
boards. 


Vendors of PC-based 3D Accelerators 


AccelGraphics 
Santa Clara, CA 
800-444-5699 
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Artist Graphics 
St. Paul, MN 
612-631-7800 
CIRCLE 73 


Evans & Sutherland 
Salt Lake City, UT 
801-582-5847 
CIRCLE 74 


a scene well as a lot of other 


things to get the play action we 
want. If we could count on 3D ac- 
celeration, then we could operate 


ata high res, high color all the 


time, and we could create experi- 
ences that are much more movie- 


quality. We would really love for 


everyone to have accelerator: 

Designers at Looking Glass 
Technologies (Cambridge, MA) 
have been developing game titles 
Even back then, we 


since 1982 
were always trying lo squeeze a 


gallon of performance out of a pint 


of hardware," says Paul Neurath, 
president 

Looking Glass' first title under 
its own name (previously, the com- 
pany did most of its development 
for other producers) is Flight Un- 


limited. The game is a flight simula- 


tor, in which players fly 3D planes 


in 3D, photorealistic environments. 


“We do everything in softwar 
says Neurath. “To do this, we have 
written lots of optimized, special- 


ized code. We have a number of 


ts in 3D renderir 


special 


board. The thing is, we don't need 
to be too rigorous in game devel- 
opment—it's not a mil-spec flight 
simulator we're creating here. So 


nd that 


we can cheat a little bit 


helps us get some more perfor- 


mance out of the system.” 

The first crop of 3D accelerator 
boards, however, won't help Look- 
ing Glass, says Neurath. That's be- 
cause Looking Glass relies on tex- 
ture for 


mapping improved 


visualization, and most boards can 


only handle Gouraud shading. 
“Most of these boards are doing 
linear interpolation, and that doesn't 
work on texture mapping,” 
Neurath. “We have 14 different tex- 


says 


ture mappers, some of which have 


Gouraud shading, some of which 


divide-per- 


E pixel. We select a 
texture-mapping routine based on 
the scene, This ability is critical to 
getting high performance and 
good looks, and we're not willing to 
settle on either of those points." 
That's not to say Looking Glass 
isn’t interested in 3D acceleration: 
“Some companies working on the 
next generation of boards with 
whom we've had in-depth discus- 
sions are trying specifically to 
address our 


needs. We 


Fujitsu Microelectronics Omnicomp Graphics Corp. need the ability 
Future Vision Division Houston, TX to have very 
Sar lose,CA 713-464-2990 flexible 3D 
408-456-1139 CIRCLE 78 Sen 
CIRCLE 75 primitives, fast 
STB Systems Inc. texture map- 
Matrox Graphics Inc. Richardson, TX nine aid tees 
Donal, Quebec, Canada 214-234-8750 eae oe 
514-685-2630 CIRCLE 79 perspective 
CIRCLE 76 texture map- 
Media Labs Inc ping, which 
Houston. TX means we 


CIRCLE 77 


EALCOMPUTER GRAPHICS WORLD GEUAAEEA 


need a fast di- 


vide routine. 


That's the real bottleneck. A num- 
ber of these boards don't have a 
fast divide routine. We also would 
like some smoothing func- 
tions. One down side of texture 
mapping—there’s never enough 
texture memory. Ifyou have 4MB of 
RAM for texture mapping in addi- 
tion to your 


ame buffer, that gets 
really expensive. One solution is to 
do some smoothing functions.” 
Continues Neurath, "My under- 
standing is that there will be at least 
one or two accelerators in the sec- 
ond half of '95 that we will be able to 
take advantage of, And that's impor- 
tant to the performance of our 
games. We're hoping—alter seeing 
some of the initial specs on these 
boards—to get anywhere from a 
two-to four-fold increase in perfor- 
mance in our games. So for exam- 
186, 10 


, we should be able to get 


ple, on a instead of 


frames/se 


about 20 frame: —and we would 


love to get that!’ 

‘The question that still remains 
Will consumers want 3D as much 
as the vendors and developers? 
re in the $1000 
price range and aimed at CAD en- 


Most initial board: 


gineers. But that price will have to 
drop to reach a mass market. Ven- 
dors predict this will occur by the 
end of this 


ear or early 1996. In 


fact, they see 3D on the PC pro- 
gressing in much the same way as 
the rest of the PC platform—im- 


provements in performance and 


cost each y 


ys Matrox's Wood, “Basically, 


as the technology advanc con- 


sumers will see more. The PC mar- 


ketplace is not like that of the work- 


station—it's tough. There's more 


money to be made, so the 


2 are 


more players and it's more com- 


petitive. Competition means faster, 
higher res, higher color depths, 
faster turnaround, and more fea- 
tures. The consumer gets more, 
more, more, more. Today's solu- 


tion is never enough.” Gs] 


From zero to - 
3D in record time. 


Get ready to bring your 
products to market faster. 


PE/SolidDesigner from HP is the 
next generation 3D solid modeling 
system. And it’s got everything 
you need to streamline and accel- 
erate the product design cycle as 
never before. 


SolidDesigner features “dynamic 
modeling” so changes can be made 
any time during the design cycle 
without knowing the design history 
and without having to start again 


from scratch. This alone could 
trim months off many projects. 


What’s more, SolidDesigner is so 
intuitive and easy to use that even 
designers who are only familiar 
with 2D systems can be up and 
running in just a few days. Plus, 
existing 2D and 3D designs wi 
translate directly and seamlessl 
into SolidDesigner using industry 
standard data exchange protocols. 


It’s all backed by HP's reputation for 
reliability and superbly engineered 
products and a global consulting 
network that’s second to none. 
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In product design, it’s not just 
who delivers but who delivers 
the fastest. With SolidDesigner 
from HP you'll scream to the fin- 
ish line. And leave history based 
systems in your dust. 

For free information demon- 
strating how SolidDesigner 

can do all this, call HP at 
1-800-756-9597, ext. 205. 
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EXPERIENCE 


INTERACT, LEARN, 
AND UNDERSTAND 


dVS & dVISE 


Virtual Reality Software 


dVS and dVISE - Two good reasons why Virtual Reality systems from Divison are the professional's 
choice. Before you make any commitment to a VR system, examine the distributed, cross-platform 


performance of the most advanced VR development system, dVS, and the best VR authoring tool, dVISE. 


The unique distributed architecture of dVS ensures that you get the highest performance from today's 
advanced multi-processor workstations, while dVISE gives you ease of authoring for sophisticated 


VR environments. 


Available for the complete Silicon Graphics family and the Hewlett-Packard series 700 workstations, 


dVS and dVISE are the most effective tools for professional VR users. 


INTEGRATED VIRTUAL REALITY SOFTWARE AND SYSTEMS FOR ANY APPLICATION 


THERE 1S ONLY ONE SOLUTION —- CALL DIVISION ON 1-800-877-8759 


LEARN WHAT YOU CAN DO WITH... 


PROFESSIONAL VR by )4{ {N= 


Division Incorporated, Redwood City, CA. Tel:(415) 364-6067 Fax:(415) 364-4663 Chapel Hill, NC. Tel:(919) 968-7797 Fax:(919) 968-7890 
Division Limited, Bristol, England Tel: +44 (0)454-615554 Fax; +44 (0)454-61 
Matsushita Electric Industrial, Tokyo, Japan Tel:(+81) 3-3435-4556 Fax:(+81) 3-3435-4558 
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t used to be hard to find a 
movie that uses computer 


graphic aw, it’s hard to 
find one not touched by CG. 
Hardly a month goes by with- 
out at least one 
animation/spe- 
cial-efJects house 
having some- 
thing to brag 
about on the 
big screen. 

This 
look at the role com- 


month, we 


puter graphics played 
in the 
thriller 


corporate 
Disclosure, 
For Warner Bros.’ Disclosure, the 
artists and animators at Industrial 


San Rafael, CA) ci 


Light & Magic 


Barbara Robertson is CGW’'s West 


Coast senior editor. 


BY BARBARA ROBERTSO more thi 


ILM relies on 
computer graphics 
to create the 
pivotal VR scene in 
Disclosure. 


ated a virtual-reality setting and 
ar Michael Douglas 
t. ILM's CG depart- 
ment, which has grown from a 


placed supe 
in the ¢ 


handful of people who worked on 

The Abyss to 
300 
now working 
‘film 
projects — si- 


on seve 


multaneously, 
uses commer- 
cial software 
from Alias 
(modeling), 
Softimage 


(modeling and 


motion), Wavefront (particle ani- 
mation), Pixar (rendering), and 
Par 


with proprietary tools as needed— 


< (painting), augmented 


all running on Silicon Graphics 


hardware. 


ow that computer graphi 


fects are well-accepted and 
even in demand for feature 
films, each movie that utilizes 
these techniques seems to spawn a 


new generation of CG applications. 


That seems espect 
rt 


ally true when 


the ts at Industrial Light & 


Magic are involved. In their hands, 


we've seen the use of computer 


graphics evolve from Star Wars 
type special-effects objects into 3D 


Looking through actor 
Michael Douglas’ visor 
in the movie Disclosure, 
we see the main 
corridor of a virtual- 
reality environment. As 
Douglas “walks” 
forward, the hallways in 
front continue to form 
endlessly. The VR 
environment and 
interface (notice the 
X,¥,Z orientation icon) 
were designed and 
created by artists at 
Industrial Light & 
Magic. 
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By creating a Cyberscan of Douglas’ head, ILM 
modelers, animators, and compositors could use the 
resulting 3D model to help create a 3D visor (bottom 
image) and to help match the camera moves from 
bluescreen, live-action shots with their work (top 
image). They also used the Cyberscan model as a matte 
to block out the “other side” of the 3D visor on the live 
Shots of Douglas’ head. The visor and environment were 
modeled with Softimage software. The 3D “wireframe” 
mannequin, the second object in the top image, was 
created with Alias software. 


characters with starring roles; 
from the obvious to the subtle. 
The pseudopod in The Abyss begat 
the special-effects character in 
Terminator 2, which begat the 
awesome dinosaurs in Jurassic 
Park and the promise of a starring 
role for 3D characters in Casper. 
ILM artists have altered people in 
grotesque yet believable ways in 
Death Becomes Her, in totally be- 
lievable but couldn't-have-hap- 
pened ways in Forrest Gump, and 
in purposefully, outrageously, un- 
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believable ways in The Mask. With 
ach movie, computer graphics 
has mntial, more: 


become more ess 


integrated, more central to the de- 
velopment of the story. 

‘The effects in the movie Disclo- 
sure will also serve to change how 
people might view the application 


of computer graphics in movies— 
although in this case, it will more 
likely be as a by-product of the a 
tual purpose of the scenes rather 


than as a dupli 

Disclosure, based on the best- 
selling novel by Michael Cri 
opens with the news that Mi 


Johnson (played by Demi Moore) 
has just received a promotion 
everyone thought was slated for 
Tom Sanders (Michael Douglas). 
Johnson, the epitomy of the cold, 


male executive, 


calculating fe 
ally harasses Sande 


nice guy, then accuses him of sexu- 
al harrassment. Further, she caus- 
es him to lose points at a corporate 
meeting the following day. Sanders 
spends the rest of the movie fight- 
ing back and trying to discover 
what's really going on. 

One thing going on is that the 
programming team at this compa- 
ny, DigiCom, has created a virtual- 
reality environment, and the team 
leader, Don Cherry (played by 
Nicholas Sadler), put the compa- 
ny’s database into it. It's this envi- 
ronment that the ILM team was 
contracted to build. 

“My first concern was that it 


was a little far-fetched to.have a VR 
scene in a corporate: ler,” says 
Eric Brevic, visual-effects supervi- 
sor at ILM for Disele . “Tdidn't 


want The Firm with TRON cut into 
it by mistake.” 

Given that critics, reviewers, 
and moviegoers spend more time’ 
talking about the steamy sexual ha- 
rassment scene between Moore and 
Douglas than about the technical 
tricks in the movie means ILM did 
ils job well. 

Although the two VR scenes oc- 


cupy little on-screen time—about a 


minute for an introductory se- 
quence and about five minutes for 
the major sequence toward the 
end of the movie—the actual “dis- 


closure,” the pivotal point in the 
movie, takes place in virtual reality. 

At first, the ILM team planned to 
show VR as it really exists. “Little by 
little, we realized that wasn't the 
goal,” says Brevic. “Current technol- 
ogy is way too boring. We needed to 
make it visually exciting.” 

In the pivotal scene, Michael 
Douglas steps onto a walker pad 
and puts on a visor and gloves. As a 
laser beam scans him, the VR sys- 
tem starts to “res on,” We see his 
hands, then his head, appear as 3D. 
Jed models. In the background 
visual static. When he presses @ 
“start’ button, the 


sh 


atic disapy 
and a huge, cathedral-like building 
begins to form in front of him. As 
we watch Douglas walk down the 
corridor, we 


e hallways continue 
to form into infinity. He turns a 
corner and nearly falls into an un- 


finished, Escher-like construction. 
The camera takes us back to reality 


and we see him on the walker pad 
trying to regain his balance. 

With our camera again back in 
VR, we can watch Douglas round a 
corner and enter a room whose 
walls are lined with drawers. File 
drawers. He touches a label and 
the drawer pops out. He touches a 
file and sheets of printed docu- 


ments fly up in front of his face. 
Suddenly, a wireframe model of a 
woman with a photo ID picture of 
Moore appears, She's in the file 


system, but not in VR; that is, he 
can see her, but she can't see him. 
She's deleting files. Douglas asks 
for help, which appears in the 
form of a flying, talking 3D angel 
Douglas has just enough time to 
look at a video teleconference be- 
fore someone comes into the room 
and he has to run. 

Here are some of the details the 
's and animators at ILM had. to 


arti 


deal with to create this sequer 


© Because the script called for 


only Douglas to be in virtual reality 
(the book had both Sanders and 
his attorney in the environment), 
they couldn't show him from the 
point of view of another person. In- 
stead, they conceived the idea of an 
omniscient camera. But Douglas is 
a famous, handsome, and expen- 
sive actor, “They wanted to see him 
al- 


effects producer. Unable to have a 


reacting,” says Kim Bromley, vi 


visor covering half his face, they 


turned the 


isor transparent when 
Douglas is in VR. Because of the 
numerous close-up shots, they 
made the visor more transparent 


ayes, sometimes 


around Douglas’ 


changing the transparency on a 


per-shot basis. “Using a Render 
Man shader,” explains 


n Poon, computer 


$ supervisor, 
we'd create a vertical 
and horizontal ramp 
in 3D space to get the 
right combination of 
vertical and horizon- 
tal transparency.” 
While the trans- 
parent visor solved 
the problem of keep- 
ing the star in full 
view, it created other 
problems. Matching 
the visor to the live- 


action, bluescreen shots of Douglas 


d hours of agony in post,” 


® Because the movie was on a 
very fast track, they filmed the 


blues 


sreen shots in May, before 
building the VR environment, be- 


fore, in fact, the first week of pho- 


tography on the movie. They deliv- 
ered final shots five months later. 
Since Douglas is in nearly every 
shot on which the effects team 
worked, they tried to make the 
work as easy as possible. For exam- 
ple, knowing they'd need to match 
his moves, they put black witness 
marks on his face to help place the 
3D visor later. Knowing the VR cor- 
ridor would have marble floors, 
they filmed Douglas standing on a 
mirror to pick up his reflection 
And, they put a 4x4-foot cube of 
2x4 in all the scenes to help match 


the CG camera's perspective to the 


bluescreen camera. 


© To help place the visor on 
as’ head, they did a Cyber- 


ware scan of his head; then, rather 
than go through what would have 
been “rotoscope hell,” they used 
the resulting model as a matte ob- 
ject to block the side of the visor 
hidden by his head. Even so, “it was 


hell,” 


“Human movement is so erratic.” 


match-move says Poon 
®@ To create Moore's stand-in, 
they wanted to use a wireframe 
model to represent a simple ver- 
sion of a real person. But the detail 
in areal 3D wireframe didn't pro- 
duce the look they wanted. So they 
texture-mapped a “wireframe” 
painting onto a transparent solid. 
® For the environment, they 
had to decide just how far they 
could go, given possibilities rang- 
ing from the relatively crude 
graphics in existing VR to photore- 


alism to a fantastical science-fiction 


vacant 


ecogeties 


©1994 Warner Bros. 


In these images, we 
see the making of 
one of the pivotal 
scenes in 
Disclosure: forming 
the file room in VR, 
positioning the 
mannequin, adding 
Demi Moore’s “photo 
ID” to the 
mannequin, placing 
the videotapes side 
by side on the VR 
monitor stand, and 
finally, inserting the 
live-action shots of 
Douglas wearing his 
transparent 3D visor. 
Moore is 
represented in 
wireframe because 
Meredith, the 
character she plays, 
is accessing the 
same file system as 
Douglas, but she is 
not in the VR 
environment. He can 
see her, but she can't 
see him. 
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©1994 Warner Bros. 


In this scene, 

we see the VR 
representation of 
Meredith deleting 
files from the 
system. To create the 
“wireframe: model, 
ILM artists created a 
transparent solid, 
then painted lines 
and applied the 
“wireframe” with a 
texture map. Notice 
that throughout the 
VR scenes, the 
image of Douglas is 
“noisy” to help 
create the illusion 
that the audience is 
viewing an image 
created bya 
computer. 


look often used for VR scenes. 
‘What 


would [DigiCom’s programming 


“We asked ourselves, 


team leader] Don Cherry do? 
says Bromley. “We decided he 
probably borrowed from photog- 
raphy books and art books.” So 
they built a cathedral-like structure 
with marble floors, light streaming 
through windows, and paintings 
on the walls. But because they 
didn't want people to think they 


just went to a cathedral and shot 


the scene, they added “lazy” details 


with 2D texture maps—details that 
help you know it’s not a real place 


is VR (since it 


that convince you this 
isn't perfect). Also, they added de- 
tails that could only happen in VR: 
the endless hallways, the vertical 
Escher hallway. “One of our goals 


was to do something you couldn't 


do any way other than with C 


says Brevic. 
For example, explains Poon 


animator Rob Coleman built the 


architecture, then took it all apart, 
breaking the geometry into groups 
and animating each group. The 
hallways don’t grow from the 
ground up, nor does the file room. 


The 


y come together like pu: 
Or 
They al. 


mi,” says Poon. 


vith 


so began play! 


depth queueing in the virtual envi- 
ronment. “Because it was digital, it 
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could have been all in focus al- 


ways,” says TyRuben Ellingson, art 
director at ILM for visual effects. 
Instead, “We used atmospheric 
changes and lens abberations. 

@ To give Douglas access to the 
DigiCom database, they created a 
VR metaphor for the real world: file 
drawers that open, printed pages 
that float in 3D space, and video 
screens that pop up in VR space 
“We asked ourselves,” says Bromley 
‘Would Mother understand? No? 
Would she like it? Yeah. Let's move 


on.’ " Itseems believable until you 


stop and think about it. “The last 


thing you would really do is walk a 


mile to get a file," says Brevic. “In re- 


ality, you would ‘res in’ and it would 
all be in front of you.” 
@ To add to the illusion that 


Mic 


the animators came up with seve 


ael Douglas is in virtual reality, 
i 


tricks in addition to the transparent 


visor. Tom Rossiter worked with 
Poon to create a noise function that 
was animated throughout the en- 
tire shot of Douglas. As Douglas 
moves, his image seems to break 


apart as if the computer is lagging 


behind in creating his image. “The 


idea is that the system is still flawed 


enough th 


at it seems plausible,” 


says Brevic, “although the flaws are 


totally incorrect." Bromley notes 


that the noise function is now 


called the “Rossiter Effect.” 
@ As for the angel, Michael 


Crichton’s idea of interactive help 
in VR 


references in the world 


We got out all the angel 
threw 
out most of them, and finally 
came up with a cross between a 
puppet and a Christmas tree or- 
nament,” says Brevic. Putting Don 
Cherry's face on the angel was, 
We 


something a pro- 


says Bromley, “our joke 


thought that’: 


grammer might do.” 


The director [Barry Levinson] 
was great,” says Poon. He gave us a 
blank check to come up with the 
whole concept. We really thought 
it out and presented it to him 
Usually, it's the other way around.” 


hat was different. Another 


difference: They had a long scene 


to work with instead of many 
small shots sprinkled throughout 
amovie. 

But the biggest difference is 
that instead of creating fore: 
grounds that are put into live-ac- 
tion scenes, in Disclosure they 
built a 3D set around a live-action 
foreground, “We could change 
the mood of the environment,” 
says Poon. “It shows to people 
tha 


them how they want to play it. It's 


we can do a set 


It's up to 
sort of like a dial. We can set it 
where we want—from electronic 
to very realistic.” 

Adds 


sance time. The aesthetic 


is- 


illingson: "It's a Rer 


is now 
the driving force, and the ma- 
chines are in the background. 

“I see in the future,” says 
Poon, “movies where the environ- 
ment is not conventional, like 
Kubrick's movies where the fur- 
niture is futuristic. We can push 
that further. We can go wild with 
design—photorealism, but with 
something that's not quite right 
That you can’t pinpoint. That's 
what I want to do. 


She probably will. 84 


TAARNA 3D Paint” is an artist's toolset, giving animators and designers 
the freedom and precision to paint directly on a three-dimensional 
model with the ease of a 2D paint system. 


TAARNA 30 PAINT 
The Art of Visual Effects 


Real-time 30 painting 
Advanced texture control 
Displacement painting 
2D images as textures 
Paintable channels 
Unlimited brushes 


Intuitive interface 


TAARNA 3D Paint 

supports industry- 

standard object 

and image |/0 Formats 

and is optimized 

For any 

Silicon Graphics® 

platform. 

For more information, please contact: 


Ane 
“ DISCREET LOGIC Inc. 
= : 5505, boul. St-Laurent, Montréal, Québec, Canada H2T 186 
ree ye Tel: 514.272.0525 / Fax: 514.272.0585 / e-mail: taarna@discreet.qc.ca 
, 


TAARNA 3D Paint is a trademark of TAARNA System Inc. Silicon Graphics is a registered trademark of Silicon Graphics Inc. 
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Apple Peripherals Over the years, the myth has arisen that only scientists and the artistic« 


inclined need big screen displays. The fact is, anyone whose work requires a lot of scrolling ai 


Apple’ Multiple Scan Display. The Multiple Scan 20 Display, for instance, lets y 
layout or Columns A to Z on your spreadsheet. And the Multiple Scan 17 Di 


Trinitron screen. Better still, both the 20- and 17-inch displays use state-of-the-art Trinitror’ technology 


The large, high-resolution 
picture is perfect for designers, 
art directors and engineers. 


Not to mention 
Gloria Joyce, who can finally 
see all 26 columns of her 
spreadsheet simultaneously. 


Apple Multiple Scan Displays 


harper picture. To minimize eyestrain, each 75 Hz screen is specially coated to cut down on glare and static. The flat screen shape reduces distortion 


and reflections from office lights. Another plus: quick resolution switching, which lets you enlarge images to fill the screen (perfect for graphics and 


nultimedia professionals) or shrink images and see the big picture (perfect for everyone). Of course, Apple displays are designed to work seam- 


essly with Macintosh’ computers. We've also included a PC adapter, allowing PC users to enjoy the same plug-and-play | ek 
ompatibility, So no matter who you are, you can see all of what you're working on. Which is a pretty smart way to work App US 


This model of a 
spinal implant was 
generated via a 
computer-driven 
rapid-prototyping 
process called 
fused deposition 
modeling, 
developed by 
Stratasys Inc. 


RAPID PROTOTYPING 
IN MEDICINE 


he prognosis was bleak: The 


patient had a cancerous 


bone tumor in his temple 
area, and because the sur- 


geon would have to ac 


the growth via the frontal, 


highly functional area of the 


brain, the surgery would almost 
certainly result in the loss of vision 
in one eye and the impairment of 
some motor functions. Before pro- 
ceeding with this surgical plan, 
however, the doctor took another 
ing a 
3D plastic replica of the patient's 


look at the tumor, this time u 


skull, By studying the model, the 
surgeon realized he could get to 
the tumor by going up through the 
patient's jawbone. Thanks to this 
second look, the patient's eyesight 
and motor functions remained in- 


the only thing he lost was one 
tooth—and, of course, the tumor. 
The plastic model the surgeon 
relied on was created through a 
computer-driven rapid-prototyp- 
ing (RP) process called stereolitho- 


graphy, which uses photosensitive 


EACOMPUTER GRAPHICS WORLD GEE 


liquid polymers to fabricate digital 
models. The computer model in 


this case was generated by stacking 
sequential, 2D computed tomogra- 
phy (CT) scans of the patient's 
skull. The resultant 3D data-set 
was “cleaned up” via image pro- 
cessing, then interpreted, interpo- 
lated, and translat- 
ed directly into a 
format that would 
be compatible with 
a stereolithography 
machine from 3D Sy 
ia, CA), 


ss of 


tems (Valen 


The succ 


this real-life sce- 


nario earned a 
Belgian company 
called Materialise— 


the developer of the 


software driving the 


model generation: 


phy User 


serves as an e: 
potential impact of rapid prototyp- 
ing in the medical arena. Not only 


was the patient in this case spared 


physical disability and the emotion- 
al and financial price tags associat- 
ed with that, but also the surgeon's 


awareness from the outset of exact- 


ly what to expect likely reduced the 
duration of the procedure, which in 


turn reduced the risk of infection as 


well as surgical costs. 


While computer-driven rapid 
prototyping has been in use since 
1986, the technology's potential has 
only recently begun to be exploited 
in medical applications. Examples 


of its use in this 


area range from 


BY DIANA PHILLIPS MAHONEY 


The use of rapid =v 
prototyping in 
medical applications 
saves time and 
money and 
enhances the 
delivery of 
health care 


straightforward industrial-design 
tasks, such as the development of 
prototype medical devices, to the 
creation of custom implants and 
prosthetics to surgical planning 
and education. 

Not only does the ability to cre: 


ate accurate 3D parts (tolerances 


can be as tigh 
0003 inch) direct- 
a CAD, 


model or 


from 
CAM 
scan data result in 
reduced product- 
development time 
and production 
costs, it can en- 
hance the quality 


of health care, as 


illustrated above. 

In the US, the 
bulk of 
applications of RP 


medical 


are industrial-design-oriented, 
such as the creation of proto 
devices, implants, and prosthetic 


For these applications, manuf 
turers generally rely on RP models 
for one of two purposes: to use as a 
master pattern for creating molded 


tooling, or to use a visualiza- 


tion/conceptualization aid in the 


product-design process itself. In 


some companies, the technology 
serves both functions. 

At Sofamore Danek, a spinal- 
implant company based in Mem- 


phis, Tennessee, engineers began 
incorporating rapid prototyping 


into their development proc al- 


Diana Phillips Mahoney is senior as- 


sociate editor of 


most two yea 


s ago, when the com- 
pany purchased a Stratasys (Eden 
Prairie, MN) rapid prototyping ma- 
chine, which relies on a process 
called fused deposition modeling 
(see ‘A Quick Look at RP Technolo- 
gies,” page 48), “We typically use it 
as a concept-development tool,” 


says Troy MacDonald, engineering 


systems administrator for the com- 
pany’s US division. “In other words, 


ifwe hav 


a surgeon come in in the 
morning, and we discuss one of his 


design idea 


or possibly a change 
on one of our implants, we can 
quickly make a part based on what 
we've talked about. Before the sur- 
geon leaves in the afternoon, he 
can look at it and say, ‘Yeah, this is 
what I want,’ or ‘No, this needs to 
be a little bit more this way or that 
way.’ " Previously, the engineers 
would provide doctors with 2D 
drawings, which, says MacDonald, 
were sometimes misinterpreted or 
were inconsistent with the sur- 
geon's original design intent 
Sometimes it's hard for people to 
understand what a 2D drawing is 
showing them. When you're able 
to give them a 3D part, they can 
grasp [literally] the concept a lot 
better. So it cuts down on a lot of 
the potential miscommunication.” 


Because the models a 


SO eas\ 


to generate, the Sofamore Danek 


engineers also use them for testing 
“We'll 


some parts on the machine and 


new design ideas. build 


just go through several iterations, 


trying to get the best design we 


can. The Stratasys machine allows 


us to do this right here in the e: 


neering office rather than having to 
send it out,” says MacDonald 

The design process is fairly 
straightforward, according to Mac- 
Donald. Firs 


, the engineers create 


a solid model of the implant design 
in ConceptStation (Aries Inc.; Low- 
ell, MA) and download the design 
as an .STL file—the standard CAD- 
to-RP inte to the Str 
machine to build the part. Often, to 


face. tasys 
limit the need for structural sup- 
ports, the engineers will slice the 


model in half; then, once the pie 


S 
are built, they will glue the halves 
together. “After it's built, we do 
whatever's necessary to clean up 
the model, maybe a little filing 
Then we'll show it around, to the 
surgeon or to the engineering 


group,” says MacDonald. “We try to 
verify the design based off of that 


model, rather than going into a 


metal prototype. Once we feel com- 
fortable with the design, we'll take it 
to the ma 


shine shop to have it ma- 


chined [the implants are made of 


This hand model was generated from CT 
scan data using Cubital’s solid ground curing 


technology. 


stainless steel or titanium.” 


In the implant business, the 
“rapid” in rapid prototyping is es- 


sential, says MacDonald. This is 


rek's 


particularly so in Sofamore Da 


custom- and special-order division, 
where implants are modified based 
on a physician's specifications. 
als 


surgeries are involved, So, when 


“Typically, in custom and spec 


the physician calls with a particular 
need, we'll have to respond to that 
quickly, because he will have a 


surgery date in mind. If the physi- 


cian is not here—say we're doing 
this over the phone—we will Fed 
Ex him the part and he will look at 


it and decide if he wants changes 


We'll go through that until he gets 
what he wants, then we'll actually 
build the part and send it to the 
doctor for surgery.” 

Although rapid prototyping has 
significantly enhanced Sofamore 
Danek's production process, the 
technology does have its limita- 
tions, such as the lack of materials 
options, MacDonald notes. “The 
plastic that we use gives us the 
greatest detail on our small parts, 


but it also br 


ks very easily. Physi- 
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Baxter Healthcare 
engineers created this 
stereolithographic 
model of a biopsy 
needle housing which 
served as a master for 
a urethane mold. 


ns and sales reps tend to like to 
flex these things, so the first thing 
they do is try to see how far they'll 
bend, and they often break. Fortu- 


nately, we can just glue the pieces 


back together 
that the 


.” Another problem is 
proto! can't be 


brought into the operating rooms 


pes 


and 


for the surgeons to judge si 


placement, because the piece 


would first have to be sterilized, 


which would melt the plastic. Al- 


though Stratasys has introduced a 


newer, more malleable plastic that 
an withstand increased manipula- 


tion as well as sterilization, Mac- 
Donald says it doesn’t provide 
enough detail in the models. 

As noted, concept development 


is just one area in which RP 


processes are paying off for med- 
ical manufacturers. At Baxter 
Healthc 


produc 


re, a disposable-medical- 


company based in Round 
Lake, Illinois, designers rely on two 
RP processes: 3D Systems’ stere- 


olithography and Cubital America 


Inc.'s (Troy, MI) solid ground cur- 


ing to create master models from 
which th 


vy develop metal castings. 


The masters also serve as a basis 


for multiple subtooling proce 


PS. 
For example, after a master model 
has been generated via one of the 
RP machines, the engineers might 
build a urethane mold around it, 
cut open the mold, pull out the 
master, then inject thermoset ma- 
terial into the mold to make proto- 
type parts. 


EECOMPUTER GRAPHICS WORLD GEERUATE 


This process is useful in situa- 
tions where multiple prototype: 
Bi 
neers can either reuse the rubber 


are necessary, because the 


molds or make many molds using 
the same master. The prototypes 
are then delivered to customer 
focus groups and medical confer- 
ences for professional feedback. 
Design changes are then incorpo- 


rated into the master CAD database 
(Baxter uses Parametric Technolo- 
gies’ Pro/Engineer CAD software). 
Once the design is finalized, the 
master database is used to drive 
the machining of the part. Accord- 
ing to Baxter vice president Mike 
McEvoy, the proce: 


ss has not only 


cut development time significantly, 


but it has a 


OF lly eliminat- 


ed the need for phy 
“The only time w 


ical drawings. 


using draw- 
ings now is when the product is 
going to market, for quality control 
and master documentation files.” 
Baxter has been using comput- 
driven RP since 1987. Be 


use of 


the cost associated with rapid pro- 
totyping (machines range from 
$60,000 to $470,000), the company 


set up a service center for its divi- 


sions worldwide and also began 
marketing the RP services external- 
ly, selling time to other companies. 


Since its inception into the design- 


production process, the technolo- 


gy has been especially helpful in 
closing the communication gap be- 
tween the marketing and engineer- 
ing de 
“Marketing traditiona 


rtments, says McEvoy. 


lly has had 
difficulty interpreting 2D drawings. 
Now, they've got the physical third 


dimension—the touch, the look, 


the packagir so they 


an really 


feel comfortable with a design.” In 
fact, says McEvoy, “Although many 
people believe that advances on the 
CAD side will enable all decisions 


to be made based on electronic 


model; 


s, what we're finding out is 


that there is still really a great need 


for the physical model.” 


Although the advantages to in- 
corporating RP into the production 
process are obvious, McEvoy warns 
that the decision to do so should 
Vhere most 


not be made lightly. 
companies go wrong is in underes- 


timating the commitment that ha 


to be made to support and main- 
tain these systems effectively.” For 
example, he says, "You have to edu- 


e and train people differently to 


work with these systems over con- 


ventional fabrication tools, because 


there ar 


on 


ny features and pa- 


rameters [such as ckness, 


layer thi 


orientation, time between layers} 
that have to be monitored,” 


RP Options 

Because of the major commit- 
ment involved in implementing a 
successful RP system in house, and 
because the machines require a 
fairly large volume of activity to 
support their steep cost, compa- 
nies often decide it's more conve- 


nient and cost-effective to 


lvona 


se 


vice bureau for rapid prototyp- 
ing. Another reason companies 


look toward service bureaus is to 


avail themselves of the advantages 


by various RP proc 


provide SSeS, 
rather than limiting themselves to 
one technology. 


For example, says Frost Pr 


oleau, pr 1 San 


sident of Plynetic: 


Leandro, California-based service 


bureau that offers a variety of RP 
capabilities as well as conventional 
milling proce: 


ain applica- 
tions may be better-suited to one 
RP process than another. "If some- 
one is looking for a part for a de- 
sign review or a part that's going to 
be a master for secondary tooling 
applications, we typically will use 
stereolithography, because it gives 
good detail and ace! 


the other hand, he notes, “if they're 
looking for a part to be used in 
functional 


more applications, 


d to run it 


where they may ne 


through an autoclave for sterili 


‘Pre-Photograph” Your Designs 
And Let The World Read Your Mind. 


‘Aias'Volvo Monitoring and Concept Center 


Howard Associates poke —_ 


Pixar/© J. Walter Thompson 


€ Ap Y 


EDS/Unigraphics 


a scitex company 


No matter what industry you're working 
in today, the ultimate success of your 
product design depends on a powerful, 
convincing presentation. The kind of 
presentation only an IRIS print can make. 

Sending your digital rendering to an 
IRIS printer is like taking a photo of 
your product before it even exists. With 
a perceived resolution of 1200 - 1800 
dots per inch and the widest color 
range in the digital world, IRIS prints 
make a startling impression. Better yet, 
they give you the power to transform 
the designs in your mind and the images 
on your monitor into richly detailed, 
full-color presentations. 

The photo-realism of an IRIS print 
lets you produce more prototypes in 
less time. It streamlines your design 
process. Gets you faster management 
approval. Promotes design-team 
collaboration. And delivers your 
product to market faster. 

IRIS printers are fully compatible with 
UNIX™, Mac™, and PC-Windows™- 
based platforms. They work with all 
popular design systems and operate 
seamlessly in networked environments. 
Best of all, they produce dazzling 
pre-photographs of your concepts, in 
formats up to 34" x 46" on a wide range 
of low cost substrates, 

But don’t take our word for it. Let your 
eyes be the judge. Call IRIS today and 
ask us to send you a sample print. We'll 
show you how, when your design’s on 
the line, everything else pales next to the 
ultimate pre-photograph. 


IRIS Graphics, Inc. 
Six Crosby Drive 
Bedford, MA 01730 USA 


(800) 947-4712 + FAX (617) 275-8590 


IRIS Printers — For Ultimate Color Output. 
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A 
To develop a custom 
prosthetic, Baxter 
Healthcare engineers 
Created a 
stereolithographic 
model from laser-scan 
data of a lower 
extremity 


tion, or they need tougher me- 
s, then often 
we'll use selective las: 
[see “A Quick Look at RP Technolo- 
gies," page 48] with the nylon mate- 
rial, which is one of the tougher RP 


chanical propertie: 


er sintering 


materials available.” If a customer 


needs parts in particular materials 
that RP machines don't process, 
CNC machines might be used 
For some medical application: 
however, € 


not an option. Th 


nature and pertain 


somplexity of 


models demand the use of rapid 
prototyping. “If, for example, you 
had to try to machine a skull 
model from scan data, it would be 
a 


rtually impossible,” says Al De- 


Witt, managing partner of Laser: 


form Ine., an Auburn Hills, Mic 
gan-based RP service bureau and 


US distributor of Materialise’s soft- 


ware, “First off, the skull is a closed 


ch in 


object, so you couldn't re 


and remove the support structure 
And suppose you wanted to go in 
and 1 


hine an eye socket; you're 


coming down from the top whi 


there isn’t an opening.” C 


are 


is an additive proc 
subtractive one. Additionally, rapid 
prototyping and digital models 
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@This stereolithographic model of a bone tumor 


earned a Belgian company called Materialise the 
1993 European Stereolithography Users 


plan a complex procedure. 


generated via medical scans are 
complementary, in that both rely 


98s sections. 


on layering 2D cr 
Despite the s 


eemingly good 
match between rapid prototyping 
and medical scanning, the use of 
| models 


RP to create anatom. 
from CT and/or MRI data has yet to 
really take hold in the US, “It's 
much more popular in Europe 


and in Japan," notes Plynetics’ Pri- 


oleau. “One of the reasons, I think, 


is that no one's figured out who's 


going to pay for it. Insurance com- 
panies don't yet have a line item 
where they'll pay for an RP part as 


al bill.” This 


part of a med un- 


fortunate, he onsidering the 
obvious financial advantag If 
you look at, say, brain surgery, and 


what it costs for every hour the pa- 
tient is on the table, if [using RP 
models] can eliminate an hour or 
so of operating time, or eliminate 
the need for second operations 
after initial exploratory proce- 
dures, then it becomes very benefi- 
cial to be able to make a prototype 
of the patient's bone structure 
prior to surgery.” 

In addition to this conceptual 


roadblock, there ar ni- 


s to the use of RP for 


some tecl 


cal challenge 


creating anatomical models, a 
major one being the lack of a stan- 
dard format in the medical 


an- 


ning industry for providing 
scanned layers of data. According 
form's DeWitt, “F 


end of it, and from the software de- 


to La om our 


veloper's end of it, the challenge is 
in unraveling a nonstandard 


tem for taking different companies 
scan data and putting it into some- 
thing that makes a useful model. 


There would definitely be value in 
having an industry-wide format for 


data processing, but the c 


mpa- 


$ are propr and 


ndustry is ve 


competitive.” 


Despite the obstacles, software 


developers are aware of the value of 


generating models from actual pa- 


Excellence Award. A surgeon used the model to 


tient data and are working to incor- 
porate these capabilities into their 
Mate 


Aodeller softy 


lise has done 


produc 
with its 


Pe; 


which translates medical-image 


data into a format suitable for stere- 


olithography. This software pro- 


ace between CT 
data and 3D Systems’ 


vides a direct interfi 


sreolithog- 
opposed to gen- 


raphy mac 


eri 


ting an .STL file. According to 
Bart Swaelens of Materialise, 


based stereolithography models 
are useful for planning complex 
surgery. Additionally, having an ac- 
rate 3D model of the existing 


eases the de 


ructur 


ign of pros- 
aA 


“The model 


th 
negative from which the implant is 


nse 


generated manually prior to 


surgery, or it can serve directly as a 


master for the implant. Mirror im- 


ages could be used to reconstruct 
the 
achieve symmetry,” he says. 


face or breast, for example, to 

Another approach is embodied 
in a software program called Surgi- 
cad Design from Interg 
(Huntsville, AL). Surgicad tran: 


raster-graphic data from CT se 


into an equivalent vector-graphic 
database that can be imported into 
the Intergraph EMS modeling 
tem. Once in EMS 


, a solid model 
can be generated and translated 
into an .STL file for rapid prototyp- 


ing. According to one of Surgicad 
wid Crook, pr 


developers, Dr. E 


vice 


dent of a stereolithography 
bureau in Dallas called 3C Design 


Corp., “This technology could pro- 


vide a very activ containment 
tool for the medical-implant indus- 
try, in that it would ultimately allow 
for a zero-inventory situation 
Companies wouldn't have to carry 
inventory of s 


ndard hips and 


knees, because each device would 


be made-to-order. Also, not having 


s trans 
More 
ise the implants are 


to modify standard part jates 


into faster implant time. im- 


portantly, bec 


patient-specific, healing is acceler- 


| ee —_ 
Out-of-this-world graphics 
have Landed on the Iiel platform. 


Personal workstations from Intergraph Computer Systems transport you to a world where high-end graphics softw 
automation tools — at a cost that won't send your budget into orbit. Until now, the processing power required for high-level CAD/CAM/CAE s 
forced you to work in two separate worlds: a PC for your office tasks and a workstation for intensive graphics design 


Now you can experience warp speed in both worlds. Personal workstations (‘TD-2 through TD-5) are equipped with single or dual Intel Pentium 
processors, In addition, they implement a workstation architecture that boosts Pentium power. So compute-intensive engineering operations — and 
your Microsoft Windows applications — run at lightning speed. And you can choose either Windows NT or Windows/DOS. 


Light years beyond other systems, personal workstations are the first to implement the full thrust of OpenGL for graphics acceleration. So you can rocket 
through intensive 3D graphics operations such as rendering, modeling, and animation up to 100 times faster than conventional technology allows. 


Why pay astronomical prices for workstations or push a PC beyond its limits? Choose the only Intel-based system made for the world of graphics — 
the personal workstation from Intergraph Computer Systems. 


Call today: 800-763-0242 or 1-205-730-5441. Or reach us on the Internet at INTERGRAPH 


http://www.intergraph.com. COMPUTER SYSTEMS 
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Engineers at 
DePuy Inc. created 
a CAD model of a 
knee implant 

using the 
company’s 
Intergraph system. 
From the CAD data 
they generated a 
stereolithographic 
model. 


ated and pain resulting from mis- 


matched implants is less of a risk, 
he notes. 

Engineers at DePuy Inc., a sup- 
plier of orthopaedic implants 
k din We 
tegrated Surgicad into their design 
environment, using it to analyze 


saw, Indiana, have in- 


the potential fit of implants in a 
specific patient and then modifying 
the implant design appropriately. 
The Surgicad model can be im- 
ported into the company’s Inter- 
graph system to create an .STL file. 
According to Dan Anderson, de- 
sign concept manager at DePuy, 
stereolithography plays a major 
role in the production process of 


all the company's products, 


dard and custom. “We have two 


A Quick Look at RP Technologies 


(BD § 
we use for creating everything 


stems] SLA machines, which 


from show-and-tell-type parts to 
prototypes for knee simulators to 
check a knee design,” he 


says. The company 
uses the prototypes as 


masters for 


ting pat- 
terns to launch a product 


or to do clinical rele: 
a product. For this applica- 
tion, there are three ad- 
vantages to using this 
method over traditional 
ing tooling, he s 


“First of all, you don’t have 
your typical 10-week lead 
time, Second, you're not spending 
$8000 to $10,000 on the part. Third, 
if there are any changes, you don't 
have people saying, ‘We just waited 
10 weeks and spent $10,000 on this. 
and now you want to change it.” 
DePuy does use conventional 


ations, 


machining for some appli 
such as when the model is going to 
be taken into the operating room, 
“You can't take a [st 


solithographic 
model] into the operating room, 


because there's no validation of 


whether it’s inert or not,” says An- 
derson, Also, when the engineers 
don't have a solid model to work 
with, it can be faster to bypass the 


ent of 


RP route, he says. “Ten pe! 


the time, we decide we don't want 


to mess with a CAD model. We have 


as and sketches 


ok 


some decent id 


and we just bring them right ba 


to the shop and build the part.” 

Still a young technology, com- 
puter-driven RP is constantly evolv- 
ing. Already, according to Baxter’ 
Mike McEvoy ng 
from prototyping to rapid manufac- 


he focus is shi 


ture and rapid tooling. In the last 
cd 


processes to generate manufac- 


couple of years, the technique: 


turable tools have come a long way. 


Undoubtedly, medical applica 


tions will benefit from the techno- 
logical enhancements that loom on 
the RP horizon, such as the ability 
to generate prototypes directly in 
metal as well as in biocompatible 


materials, and the é 


bility to 


s of soft-tissue structures 
rectly from scan data. 

With respect to design applica- 
McEvoy, “I've no doubt 


soon, rapid prototyp- 
ing is going to become the stan- 
dard by which all product devel- 
opment in this industry is 
achieved.” And, in terms of its use 
as a surgical planning and educa- 
tional tool, Laserform’s Al DeWitt 
it will become 


is confident t 
more widespread in this country. 
“Lthink it will become so obviously 
useful, and the cost savings will 
become so significant, that some- 
body will pay for it. It's too valu- 
able not to be used.” Gs) 


Ithough some rapid-prototyping (RP) processes 
ire better-known than others, there are a variely of 
technologies available to build physical models based 
on digital data. For example, stereolithography, which 
was invented in 1986 by 3D Systems (Valencia, CA), 
involves the use of photosensitive liquid polymers to 
fabricate models of CAD designs. Basically, a UV laser 
traces a thin cross section of an object onto the sur- 
face of a vat of liquid photopolymer, selectively hard- 
ening the photopolymer. An elevator then drops the 
forming part, recoating the top surface in preparation 
for the next cross section. The process is repeated until 
the 3D partis built. Because the photopolymer can de- 
form as It cures, physical supports have to be incorpo- 
fated into the model's fabrication. These are removed 
after final curing 
A process called solid ground curing, which is the 
basis of the Solider series of RP machines by Cubital 
America Inc. (Troy, Ml), involves another chain of 
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events: Models are built layer by layer from a liquid 
plastic resin that solidifies when exposed to UV light 
After the model hardens, all unsoliditied resin is col- 
lected, and wax support material is spread into the re- 
maining cavities. Unlike stereolithography, however, 
Solid ground curing is self-supporting because the wax. 
automatically provides continuous structural support. 
Selective laser sintering, the process developed by 
DTM Corporation (Austin, TX), begins by depositing a 
thin layer of heat-fusible powder into a workspace 
Container and then heating it to just below its melting 
point. An initial cross section of the object under fabri- 
Cation is traced on the powder surface by a laser. The 
laser raises the temperature of the powder to the point 
of sintering, forming a solid mass. Each layer is sin- 
tered to such a depth that it is fused to an underlying 
layer. Successive layers of powder are then deposited 
and sintered until the object is completely fabricated. 
In areas not sintered, powder remains loose and serves 


as a natural support, 

Another popular process is that developed by Strata- 
sys Inc. (Eden Prairie, MN), called fused deposition 
modeling, through which thermoplastic filament mate- 
tial is delivered layer by layer through a heated extru- 
sion head. This process is ideal for small parts and or- 
ganic shapes. 

Inthe RP machines from Helisys Inc. (Torrance, CA), 
the modeling technology is called laminated object 
manufacturing. With this technology, flat sheets of 
laminated paper are laser-cut one sheet at a time. The 
machines stack the cut silhouettes on top of one an- 
other to build the geometry. The finished models have 
the appearance and texture of wood and, thus, are very 
amenable to casting. 

Depending on the technology and on the intended 
application of the prototype part, most RP models re- 
quite some post processing, such as sanding or bead 
blasting, to achieve a smooth finish, —DPM 


Industry experts say 
we make the ultimate tablet. 
Now we're making the 
ultimate offer. 


“The Kurta XGT- 

the premium model from a 
company long in the digitizer 
market—can function well in 
just about any environment, 
from graphic design to CAD.”” 


Industry experts say you'll see the Kurta 
difference immediately. 

With the XGT'6"x8" tablet, you can get 
“Heads Up” Visual Tablet software for 
AutoCAD,” so you'll no longer have to shift 
your focus back and forth from screen to 
tablet to make template picks, And with 
the built-in Kurta Menu strip featuring up 
to 23 Programmable Function Keys, you 
can execute batches of pre-programmed 
keystrokes with a touch, 


“ The Kurta XGT 12x12 inch is the 
best performing graphics tablet.” 


ie Ultimate Off 


Kurta’s 90-Day 
Money-Back Guarantee. 
No Questions Asked. 

If you're not completely 
"ie afler 90 days, you'll receive 
atiieh 9,7 a full refund, every penny, 

\ no questions asked! 
TCD en aed cm ut 


‘mini cursor, NGT 12" 12°, XGT 12°X 18° 
with cordless 4-bullon cursor 


RURTA 


Call (800) 44-KURTA for program details and the Kurta dealer nearest you. 


KURTA, 3007 East Chambers, Phoenix, AZ 85040 Phone (602) 276-5533/ FAX (60 


9007 © The Ku 


“The XGT is yet another 

impressive digitizer from Kurta, 

Lavish attention to detail is 

evident everywhere... Highly 

recommended. ”? 

s 

Combine this with up to 0,005” accuracy 
and 2,540 ppi resolution, and you'll work 
faster, easier, smarter—-whether it’s a Kurta 
"x8", 12"x12"on up toa 12”x18" tablet. 
Choose from 4- or 16-button cursors, 
pressure and non-pressure CAD pens, ina 
variety of corded and cordless models. All 
come with a limited lifetime warranty and 
the best free tech support in the industry. 


Cor 


Shoppe 


“Ifyou need a digitizing tablet 
Sor graphies, CAD or CAM 

applications, take a look at 

Kurla XGT6" x8"? 

s 

Yes, you'll feel the difference Kurta tablets 
make immediately. But don’t take our 
word for it. Listen to what the critics 
have to say. Then take advantage of our 
offer—and find out what the experts 
already know. 
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swash and NGT ane registered trademarks of Kurtt Corporation, 


Visual Tablet i registered trademark of Multipoint. AutoCAD ist registered trademark of Autodesk, Inc 
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Editors’ Choice Awards 


Welcome to our first annual CGW 
Editors’ Choice Awards, For the first 
time, we've decided to sit down, look 
over the past year’s worth of new 
product introductions, and offer formal 
recognition to those products we felt 
were some of the most innovative 
and/or significant products to hit the 
market in 1994, 

Only new products were eligible for 
an award, and to qualify for 

ideration, products had to begin 

shipping sometime between January 1, 
1994 and December 31, 1994. In 
judging, we looked for products that we 
felt brought innovative new features to 
the market and/or set significant new 
price/performance benchmarks. ‘The 
primary purpose of the awards is to 
innovation. However, the 
significance of a product's market 
impact was also considered and at 
times proved to be a deciding factor. 

As you might imagine, selecting the 
award winners wasn't easy, as 1994 
saw the introduction of lots of exciting 
products. Our judging criteri 
subjective in nature, and it inly 
possible to argue that there are other 
products equally deserving. But in 
making the decisions, we consulted an 
advisory panel of industry experts and 
spent a good bit of time debating 
amongst ourselves. In the end, we 
offer you a list of 30 award winners 
and 30 more honorable mentions that 
we think demonstrate a degree of 
innovation and significance that 
deserves special recognition. These 
were truly some of the hotte: 
products introduced in 1994, and they 
are the kinds of products that are 
helping move computer graphics 
technology forward.—Editor 
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for real industrial applications.’"—Terry Wohlers 


FIRST PLACE 


Division’s ProVision 100 VPX 
Division brought a new level of realism to the 

VR marketplace this year when it added the 

VPX graphics accelerator board to its 

ProVision 100 virtual reality system. The 
board, which is based on the massive 

parallelism of the Pixel-Planes architecture 

developed at the University of North Carolina, can 
display 160 million fully photo-textured pixels per 
second and offers simultaneous Gouraud shading, 
texturing, and specular lighting. (Division Inc. 
Redwood City, CA). 


“Division is one of the few VR companies that has 


rated technology that shows 


RUNNERS UP 


Virtual Research’s 


VR4 

This lightweight, head-mount display 
from Virtual Research Systems sets 
the standard in the market for high- 
quality VR display devices. It 
features an ergonomical design, a 
separate control box, and a 
resolution of 742x230 per eye. 
(Virtual Research Systems, Santa 
Clara, CA) 


Paradigm’s Vega 1.0 
The release of this new SGI-based 
software product from Paradigm 
Simulation offers an easy-to-use 
environment for building virtual reality 
applications. Designed to be usable 
by non-programmers, this software 
helps make VR technology more 
accessible to a wider range of users. 
(Paradigm Simulation, Dallas, TX). 


FIRST PLACE 
Autodesk's 3D 
Studio Release 4 
Autodesk enhanced its 
dominance of the PC-based 
modeling and animation 
market with this strong new release 
ofits popular 3D Studio software. Among 
the many new features in this latest 
upgrade were true 3D inverse 
kinematics, fast preview rendering, a 
keyframe scripting language, and 
perspective matching. (Autodesk, 
Sausalito, CA) 


3D Studio is a clear price/perfor- 
mance leader that kept its innov- 
ative edge."—Jon Leland 


RUNNERS UP 
Cambridge Animation’s 
Modular Animo 

This PC-based 2D animation software is an 
impressive tool that meets the needs of 
professional animators. While allowing cartoonists 
to draw in a traditional manner, the software 
automates many of the most labor-intensive 
tasks—scanning, ink-and-paint, compositing, 
scene layout, camera movements, and previewing. 
(Cambridge Animation Systems, Cambridge, 
England) 


Hash’s Animation 


Master V.1.0 

When it comes to character animation, few 
packages on the Mac or PC can match the power of 
this program. Among the tools it offers are spline- 
based modeling, inverse kinematics, skinning 
between hierarchical segments, patch-based 
mapping, and lipsynch keyframing. All for a low 
price. (Hash Inc., Vancouver, WA) 
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Sense8's World Toolkit 
for Windows 

Virtual 1/0 head-mount 
display 

Kaiser-Electro Optics’ 
VIM head-mount display 


Wavefront Kinemation 


V2.0 

Caligari’s trueSpace V.1.0 
Electric Image Animation 
System Rel. 2.0 

Eos System's 
PhotoModeler 


5D Solution's TMorph3 


morphing software 
Adobe's (CoSA) After 
Effects 2.0 

Wavefront Composer 3.0 


C /CAN riWat 
Autodesk's AutoCAD 


» RasterGraphi 


> Alias StudioPaint 1.0 


Rel, 13 

Rasna Mechanica Rel. 6.0 
Sigma Design's Arris 
Integra 


il f 
‘olhemus 3Draw 

Faro Technologies’ 
Space Arm 3D digitizer 
Schrieber Instrument’s 
Imagine Puppeteer 


E0/MULTIM! 


‘© Macromedia Director 4.0 


ics’ Digital 
ColorStation 5400t 
Stratasys’ FDM rapid 
prototyping system 
Tektronix Phaser 540 
color laser printer 


HSC LivePicture 
Amazon 3D Paint 


Alpha System Lab’s 
megaMotion 1.0.6 
Intel’s Smart Video 
Recorder 

Truevision's Targa 2000 


Mitsubishi Diamond 
Pro 29 monitor 

Nanao Flexscan F780i 
monitor 

Seiko Epson ELP-3000 
LCD projector 
Proxima Ovation 920 
LCD projection panel 


RENDERING 
AND 


SPECIAL 
EFFECTS 


This multi-platform 


PUGH, _ tool ishaited by 
EDITORS CHOICE ANARD De est not ay 
— morphing 
Package on the 


Market but an invaluable 
Special effects software 
Program as well. In addition to 
a range of new enhancements, 
this package in 1994 
dramatically lowered its price 
and moved onto the Windows 
platform. (Elastic Reality Inc., 
Madison, WI) 


"E Reality not only al- 
lows you to create great 
morphing sequences, 

it's also 
day tool for 
matte: Rhonda Olson 
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Parametric Technology continues to turn the CAD/CAM world on 
its head as the demand for its product continues to skyrocket. 
With Release 14, the company introduced three new application- 
specific modules and 700 enhancements, a clear testament to 
the company's ability to respond quickly to customer demands. 
(Parametric Technology Corp., Waltham, MA) 


™ 
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ightscape Visualization System hit 
the market this year boasting to be the 
first computer graphics application to 
combine radiosity algorithms with a 
physically-based lighting interface, 
making it an innovative new design 
visualization tool for simulating and 
analyzing lighting conditions in complex 
spaces. (Lightscape Technologies Inc., 
San Jose, CA) 


1994 saw the introduction of a good 
number of innovative new plug-in products 
for 3D Studio. Of those, one of the most 
fascinating was Pennello from Xaos, 
which brought animatible brushes and 
stunning, painterly special effects to the 
PC that previously were unavailable. 
(Xaos Tools, San Francisco, CA) 


With over 120 enhancements in 
point processing, curve creation 
SHOMEANAND) and editing, and surface fitting, 
Ge editing and display, Surfacer 
Version 4.0 goes a long way to 
improving the value of 3D digitizing as a 
reverse engineering tool for CAD/CAM 
applications. It fills a need that no other 
product does. (Imageware Inc., Ann Arbor, Ml) 


d data and mc 
I/CAM programs.” 


Though criticized by some as being a product with flaws, 
there's no question Autodesk heated up the market with this 
innovative attempt to bring parametric, feature-based 3D CAD 
software to the PC. Other vendors are already rushing 
competing products to market, and Autodesk itself has just 
announced Release 1.1, with new features that promise to 
make the product more productive. (Autodesk, Sausalito, CA) 
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e100 
This critically -acclaimed digital 
Ai, camera has won wide praise for 
+ making digital color image capture 
sa available to the mainstream. This 
GE lightweight, attractively designed 
product makes it easy to bring 
photographic images into Macintosh and 
Windows computers without film development or 
scanning. The price? Just $729. (Apple 
Computer, Cupertino, CA) 


shot in the digital 


The QuickTake is the fi 


aa technol 
6x6x18-inch armature is designed in the form of a hu 
has measurement devices at all important joints. Pla 


doll” on the desktop next to your computer and you can control an 
onscreen animated figure. (Digital Image Design, New York, NY) 
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“With the release of pretties 
Jl acl, 4.0, Adobe once again 
advances the state-of-the-art of 
affordable, desktop video 
editing. And happily for PC 
users, with this release, the PC- 
version of Premiere now rivals its Mac 
counterpart in power. New features include a 
trimming window, auto insert edits, 
improved ripple and rolling edits, improved 
motion control, EDL enhancements, and 
dynamic previewing. (Adobe Systems, 
Mountain View, CA) 


alive avenues 
by providing 
ies that are 


Ken Milburn 


ip 


logy. This 
man figure and 
ice this “digital 


The problem ole scanning large, ae objects got a little easier 
with the introduction of Zipper software from Cyberware. Such 
objects often require multiple cylindrical and linear scans, and with 
Zipper software, those scans can now be easily “zippered” together 
into one continuous mesh. (Cyberware, Monterey, CA) 


s Media 


This year Data Translation did an admirable job of 
beefing up this Mac-based video editing tool, 
while also cutting the price of the baS@ system by 
$3000. Version 2.0 features “alleOn-On@= 
mastering”, a characteristic that enables both 
high-capacity, draft-mode,éditing and high-quality 
online mastering with one system. Other new 
featuers include QuickTime codec, atito (batch) 
digitizing, trim made, and dual subsampler. (Data 
Translation, Matibora, MA) 
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Avid’s Media Su > 
Impressive improvements were Ii kewise Tae on 
Avid's mid-level, Mac-based digital-video editing 
suite. New features include QuickTime codec, an 
enhanced image quality option ($4000) that 
reportedly rivals Betacam or even BetaSP, 
timeline editing, expanded and improved audio- 
editing capabilities, more transitions and effects, 
and in-package support for plug-in effects from 
Photoshop and VideoShop. (Avid Technology, 
Tewksbury, MA) 
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Caeser Cam 


Although all final 
award decisions were 
made by the CGW staff 
editors, we did 
assemble an advisory 
panel of industry 
experts to provide us 
with guidance. Each of 
the following people 
took the time to 
respond to a ballot that 
listed a large number 
of nominees in each 
category. The votes 
were tallied and taken A 
into account by the RAPHICS OUTPU 

editors during the final é 
decision-making 
process. We thank the 
panel for their 
participation. 
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“This innovative computer card from Digital Processing Systems 
CP, _ offers a low-cost, effective method of moving animations onto 


Jim Cavuoto, Micro ins CHE “Aa videotape. Developed for the PC, this ISA-bus board replaces 
Publishing Press both the traditional record VCR and single-frame controller. 
William voaoe nll (Digital Processing Systems, Florence, KY) 

Pacific Medi 

Associates 


‘A must-have for any animation studio, It's 
mations to be dumped from the hard ¢ 
real time.’—Douglas King 


sy to use and allows ani- 


D. Scott Dyer, to aconsumer VCR in 


Windlight Studios 
Evan Hirsch, CGW 
contributing editor 
Kristy Hoich, BIS 
Strategic Decisions 
Jon Leland, 
Communication 
Bridges 
Douglas King, CGW 
contributing editor 
Oe jory MacNicol, 
contributing 

aa lor 
Tom McMillan, 
Computer Artist 
magazine 
Ken Milburn, 
freelance computer 
journalist 

honda Olson, 
Rhonda Graphics 
Joel Orr, Orr 
Associates 
Greg Panos, 
SophisTech 
Research 
Jon Peddie, Peddie 
Associates 
Frank Romano, 
Rochester Institute 
of Caney) 
Alvy Ray Smith, 


PAINTING/ILLUSTRATION/ 
IMAGE EDITING 


was the arrival of 3D painting software. Leading the charge in that 
package for the SGI platform that allows animators and industrial 
Montreal, Canada) 


13D painting is the future.’—Gre: 


1arna Paint 
Perhaps one of the biggest breakthroughs in computer graphics this year 
revolution was Discreet Logic’s Taarna 3D Paint program, a standalone 


designers to paint directly onto 3D characters and objects. (Discreet Logic, 


This thermal dye transfer printer 
produces images with the same quality 
as conventional photographs with no 
visible scan lines at speeds that are 
faster than many dye sub printers. It 
features 24-bit color, a maximum 
resolution of 400dpi, and a pric2 tag of 
$23,500, This device is well-suited as a 
final output device for photo retouching 
as well as for image composition and 
page layout. (Fuji Photo Film, Elmsford, 
NY) 


Tektronix enhanced its position as the 
market leader in dye-sub printers with 
the introduction of the tabloid-sized 
Phaser 480 printer. The printer offers 
photo-quality output, fast throughput, 
and proprietary raster image processing 
firmware, which allows the printer to be 
platform-independent. An ideal printing 
tool for graphic arts and 
scientific/engineering applications. 
(Tektronix, Wilsonville, OR) 


Already considered by many to be an 
essential tool for any computer graphics 
user, Photoshop enhanced its position 
even further this year with this latest 
release. Available for both the PC and 
Mac, this version of Photoshop offers a 
number of significant new features, 
including support for multiple layers and 
new color correction tools, both of which 
add greatly to the artist's flexibility. 
(Adobe Systems, Mountain View, CA) 


This release of Fractal Painter brought to 
market a range of stunning new special- 


Microsoft 
Sharon Steuer, 
freelance computer 
artist 

Terry Wohlers, CGW 
contributing editor 
L. Stephen Wolfe, 
Computer-Aided 
Design Report 
newsletter 


effects and image-generation capabilities 
that PC- and Mac-based artists are sure to 
relish. These features include the 
innovative Image Hose paint brush, the 
Gradient Composer, and the Capture Brus 
tool for creating unique bristle patterns. 
The package also offers new multimedia 
and animation capabilities, including the 
ability to scan through digital video clips 
and select individual frames for editing. 
(Fractal Design, Aptos, CA) 


VIDEO & 
GRAPHICS 
BOARDS 


Matrox played a leadership 
role this year in helping the 

PC become a more viable 

platform for 3D graphics 
by being the first to market 

with an affordable 3D 

accelerator. The 64-bit Impression Plus, 
which checks in at the remarkable price 
of $450, includes a video upgrade 
socket for add-on modules. It also 
supports a range of 3D APIs and boasts 
some impressive specs, such as the 
ability to process 150K 3D, shaded, Z- 
buffered, dithered polygons per second. 
The board comes bundled with 3D 
games, 3D demos, and a software 
developer's kit. (Matrox Graphics, 
Dorval, Canada) 


his board continues Matrox's 
leadership in PC-based computer 
graphics.’—Tom McMillan 


The first 128-bit board on the market—a 
PCI-based accelerator based on the 
company’s 128-bit graphics engine. It comes 
with 4MB of VRAM and an optimized memory 
controller that handles traffic to and from the 
processor at sustained bandwidths to 
500MB/second. The base board ($1000) 
supports resolutions to 1280x1024 at 65,000 
colors at 80Hz. The high-end board ($1499) 
supports resolutions to 1600x1200 at 65,000 
colors at 76Hz. (Number Nine, Lexington, MA) 
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This new series of monitors 
from NEC not only offers 
ig) high-quality graphics for 
professional users, but it's 
also the first series of 
monitors to support the Plug and 
Play standard and the ACCESS.bus 
technology, an advanced peripheral, 
connection standard. In addition Ahe 
monitors offer On-Screen Manager 
controls, which provides auserfriendly 
way of controlling image’and color. 
(NEC Technologies, Wood Dale, IL) 


support for Plug and Play 
real concern for easing 
Jrustration in setting up per- 
iphcrals.’—Stephen Porter 


Consistently rated as a top performer in reviews, this board 
offers lots of bang for the buck: PC-based video capture, 
overlay, output, and playback. It accepts composite video tor 
input/output, and also functions as a two-channel video 
switcher and TV tuner. Thus, both video and TV inputs can be 
displayed onscreen and framegrabbed or edited to tape. It 
also offers such built-in features as a time-base corrector for 
Creating dissolves, wipes, and limited DVEs. The price: $940, 
(Fast Electronics, Redwood City, CA) 


Proj ‘hnology took a significant step 
forward in portability and ease of use with 
the introduction of Proxima’s Desktop 
Projector. Though weighing as little as 18 
pounds and standing less than six inches in 
height, the projector supports a built-in light 
source, interactivity, advanced ergonomics, 
and the ability to project up to 2 million 
colors. (Proxima, San Diego, CA) 


Philips Consumer Electronics brought 
Brilliance 21A monitor to market with the 
claim that it is the world’s first digitally 
architected monitor. Built using Philips’ 
CyberScrzen technology, the monitor uses 
digital correction methods to solve the 
problem of having inconsistent color and 
brightness levels across the screen. (Philips 
Consumer Electronics, Knoxville, TN) 
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ART FOR LOVE 
AND MONEY 


Win respect to his commercial 
work, New York City-based 


computer artist David Chalk’s 
primary objective “is to make 
money.” For the art he creates in 
his spare time, such as the images 
displayed on these pages, “I just 
want to have fun,” he says. The 
two goals do overlap, in that the 
money he makes from his 
professional endeavors finances 
the tools that allow him to have fun 
in his personal ones. In turn, the 
results of his experimentation with 
textures, light, color, and form 
inevitably resurface in his 
commercial projects. 

Chalk created the images 
shown here with Alias 
PowerAnimator (Toronto) running 
ona Silicon Graphics Indigo? 
Extreme. To date, he has focused 
on the generation of 3D stil 
images for print. Next, he plans on 
exploring the animation capabilities 
of PowerAnimator. Gof 
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I/RAS B + I/RAS E 
ese Hagle 3640 MicroStation 


scanner 


TD series 
workstation 


You don’t have to be a mathematician 
to solve the scanning equation. 


Are hardcopy revisions taking too long and costing you too much 

money? Most scanning vendors offer equations that don’t always add 

up. Intergraph’s CADCapture is a complete scanning solution that 

multiplies your drafting productivity and subtracts from your revision 

time. Figure up your investment in all those hardcopy drawings, then factor in 
the value of revising them in CAD, That equals success by anybody’s calculation! 


There is a better way! CADCapture! 
Another feature of Intergraph’s Technical Desktop. 


For more information or the number of a sales representative or Solutions Center near you, call 800-345-4856. 


INTERGRAPH 


Solutions for the Technical Desktop 
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A NEw LOOK AT AN OLD STRUCTURE 


Research and imagination drive a Toronto architect's 


computer re-creation of a Spanish castle 


lhe “web of petrified lace” adorning the 
14th-century Alhambra castle and 
citadel in Granada, Spain, is an aesthetic 
treasure. From a technical perspective, how- 
ever, the complex geometry of the structure’s 
fanciful style of ornamentation could be 
7 a computer 
graphicist’s 
nightmare. This is because the honeycomb 
form embellishing much of the structure 
comprises numerous curves and prisms, 
each characterized by subtle changes in size, 
shape, and color. Despite the challenges 
these intricacies represent, they were not 
enough to deter Toronto-based architect 
Mario Spataru from attempting a computer 
re-creation of the structure. 

Before he began, however, Spataru had to 
do one thing: learn the modeling program he 
would be using. To this end, he took a course 
offered by the Information Design Technolo- 
gy Center at the University of Toronto's 
School of Architecture, where he learned the 
basics of Alias Studio. Using the school’s 
equipment, he began the painstaking process 
of rebuilding the former palace of the Moor- 
ish kings. After completing the course at the 
University, Spataru was able to continue his 
project using a colleague's equipment—Alias 
Power Animator running on on a Silicon 
Graphics Indigo workstation. Although the 
move from Alias Studio to Alias Animator 
was one of necessity rather than choice, 
Spataru felt he got the best of two worlds. “I 
was lucky to have started in Studio because 
it gave me the opportunity to model properly. 
Animator is not as sophisticated for model- 
ing, but it was perfect for rendering.” 

Beyond the software learning curve, one 
of the fundamental challenges facing Spataru 
was that he had none of the actual structural 
data of the Alhambra to work with, nor had 
he visited the site (with the exception of a trip 
he had made there during a vacation 10 
years ago). Instead, he had to rely on post- 
cards, hand-drawings, and, he says, “my 
imagination.” He calls his computer re-cre- 


To realistically re-create the 
“web of petrified lace” that 
adorns the Alhambra, while 

staying within the limits of his 
workstation’s computing 
capacity, architect Mario Spataru 
interspersed 2D maps with 3D 
models and experimented with 
various raytracing parameters. 


ation of the structure “My Alhambra,” be- 
cause “it is a stylized model of the real [cas- 
tle], based on my understanding as a profes- 
sional and my subconscious filtrations.” His 
objective was to capture the beauty of the 
castle, viewed in its most interesting light and 
environment. He notes that the structure in 
the final image, which opens to surrounding 
mountains, does not represent a realistic lay- 
out. “It is a reunification with nature, which 
the builders of the 14th century wouldn't 
even have thought of because of security 
feasons,” he says. 

In addition to figuring out the relevant 
geometry based on the limited background 
material he had, one of the major challenges 
Spataru faced “was the amount of information 
| had to move around and eventually render,” 
he says. Part of the magic of the structure, he 
notes, “exists in the repetition of the decora- 
tive elements over and over, sometimes with 
subtle changes in size, shape, or color.” 

Unfortunately reproducing all of the struc- 
ture's subtleties would require files too large 
for Spataru’s computer capacity—32me of 


RAM and nearly 500me of swap space—to 
handle. Using every file-reduction trick he 
could think of—such as using 2D maps 
rather than 3D models for some elements 
and low raytrace parameters—Spataru was 
Still able to fully model only half of one of the 
complex arches. That model alone com- 
prised more than 2400 surfaces. “When | got 
caught between the aesthetic requirement of 
repeating a very interesting, but heavy [de- 
sign] and my computer limitations,” he ex- 
plains, “| used transparent maps.” For exam- 
ple, to duplicate the Court of Lions, in which 
three rows of columns support the decora- 
tive archway, Spataru modeled the elements 
in the first row and simply used 2D texture 
maps for the second and third rows, integrat- 
ing shadows and refraction to enhance the 
realism. The central image of “My Alhambra” 
took 97 hours to render. 

Spataru attributes much of the richness 
of the resulting image to the careful place- 
ment of light sources. “I used six light 
sources—two ambient, one directional, and 
three spots—each exclusively linked to dif- 
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ferent parts of the model to get a variable ex- 
posure and to emphasize the cast shadows 
of the columns and the arches on the terrace 
and the water surface,” he says. 

Although the file was large, the capabili- 
ties of the Alias software eased Spataru's 
navigation through it. “I really appreciated the 
four windows and extra cameras with differ- 
ent perspective views that you can use simul- 
taneously in Alias. Also, the fact that | did not 
have to use any other software for creating 
this image was a big plus,” he says. Had the 
file been smaller, he notes, “I could have tried 
animating it. This could still be a future con- 
sideration with a more powerful machine.” 

Spataru considered the Alhambra project 
a personal challenge, the goal of which was 
to explore the capabilities of computer model- 
ing for bringing new life to ancient structures, 
and, he says, “to be able to demonstrate the 
capacity of the technology to other profes- 
sionals researching the restoration of various 
types of difficult architectural elements.” Gof 


Diana Phillips Mahoney is senior associate editor 
of CGW. 
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PAGEMASTER 
FLOWS WITH 
PARTICLE 
ANIMATION 


A San Francis 


20 production 
house us is custom animation 
software to bridge live action 


and 2D cel animation 


hen an audience enters a movie 
theater, it does so with a willing- 
ness to believe in the celluloid world on the 
big screen, whether that world holds real 
people or animated characters. The challenge 


By Barbara Robertson jonmextemats 


ers is to not vi- 
olate that willingness. 

In the movie The Pagemaster from 20th 
Century Fox, the producers and directors had 
to create both worlds—a real world and a 
cartoon world—and transport the audience 
from one to the other. Pagemaster moviego- 
ers must believe that actor Macaulay Culkin 


(as Richard) moves into a cel-animated fan- 
tasy world where he becomes a cartoon 
character. 

In The Pagemaster, the fantasy world where 
books come alive was created solely with tradi- 
tional 2D cel-animation techniques. To make 
the transition from the 3D real world to the 2D 
cel world, the directors and producers chose a 
technique that in many ways incorporates the 
art of both worlds: 3D animation. 

In the movie, Richard, a fearful child, 
runs into a library to escape a freak storm. 
Once inside, he slips on the marble floor in 
the library's rotunda and falls on his back. 
When he looks up, he sees on the ceiling a 
mural of storybook characters. The mural 
begins to melt. Drops of paint become 
columns of liquid color that surround him, He 
runs between the columns. The columns 
melt into puddles that flow into a stream of 
paint. From the middle of the stream a drag- 
on form takes shape. The dragon rears up, 
looks for Richard, then shapes itself into a 
raging wave which rushes after the child who 
is, by now, running through the library’s 
“stacks.” As the wave of paint splashes 


SNAPSHOTS 


0J Simpson Trial Gets 
Graphical 


Think burying your nose in a 
computer magazine will 
protect you from O.J. Simpson 
overload? Think again. 

CGW became an appropriate 
passenger on the O.J. Simpson 
media bandwagon when the 
LA court system commissioned 
Trial Presentations 
Technologies—an LA-based 
consulting firm specializing in 
evidence presentation for 
settlements and trials—to 
design and help implement a 
multimedia evidence- 
presentation system for use in 
the former football star’s 
double-murder trial. Once in 


place, the system will provide 
immediate access to 
approximately 10,000 pieces 
of evidence, including 
documents, photographs, 
charts, graphs, video footage, 
and, possibly, computer 
animation. 

According to TPT partner 
Thomas Reiter, the system 
comprises a ‘486 66MHz PC 
with a Videologic video scan 
converter, an Electrohome 
Marquee 8000 projector, a 
Kodak PhotoCD system, a 
Pioneer CD ROM disk changer, 
and standard 15-inch monitors 
for the lawyers and for the 
judge and the witness. The 
primary software is the 
Interactive Presentation System 
from Optical Magnetic 
Imaging Corp. 

Before the trial begins (at 
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press time, a trial date had not 
yet been confirmed), the 
various pieces of evidence will 
be scanned and integrated 
into the system. At the trial, a 
TPT technician will retrieve 
information and/or zoom in on 
particular sections as 
requested by the attorneys. 
Witnesses and attorneys will 
interact with the system from 
lecterns positioned at the 
witness stand and in the center 
of the courtroom. Evidence will 
be annotated with a light pen 
and saved and retrieved in 
both hard copy and electronic 
format. Full-motion video 
footage and computer 
animation will be displayed 
from the laser disc. All of the 
digital information will be 
converted to an NTSC signal, 
so the local and network TV 


pool can get a direct feed of 
what the jury is seeing. 
Although, at press time, 
neither side had provided its 
evidence for digitization, Reiter 
guesses “there'll be a large 
amount of photographs, a fair 
amount of 
graphics— 
mostly by 
way of maps 
and 
diagrams— 
and some 
animation.” 
The animations will likely 
revolve around DNA structures 
and analysis, illustrating how 
the tests are run and some of 
the potential problems. “It’s 
possible that there'll be some 
crime-scene scenarios, but | 
doubt whether they'll do a lot 
of that, and whether it will get 


against the walls of books in the stacks, the 
real-world books are replaced with hand- 
drawn cels, a subtle preview of the animated 
world to come. Finally, the wave picks up so 
much speed that it swallows up the whole 
real world, including actor Culkin who is 
transported into the cartoon world. 

It's not surprising that, after reviewing 
sample reels from special-effects houses, 
Pagemaster producers David Kirschner and 
Paul Gertz chose Xaos Inc. (San Francisco) 
to animate the liquid paint. Known for its spe- 
cial-effects work in the movie The Lawn- 
mower Man, MTV's “Liquid Television,” and 
the SciFi Channel's “Big Bang” opener, the 
relatively small animation production house 
has gained a large reputation for its unique 
artistic style often expressed in organic, 
flowing images. 

To create the one-minute Pagemaster se- 
quence, Xaos used three animation tech- 
niques, all of which utilize the company's pro- 
prietary software. First, to melt the mural of 
storybook characters, the artists used image- 
processing tools. As the mural melts, the 
paint begins to look so heavy (thanks to 3D 


lighting effects) that it cannot help 
but begin to drip. The drips be- 
come columns of primary colors. 
Second technique: “Because 
they wanted each drip to have a 
specific shape and direction, we 
created a procedural drip-anima- 
tion tool,” says Tony Lupidi, com- 
puter-animation supervisor. The 
tool, which Xaos describes as a 
“model-replacement animation 
tool,” allowed the animators to 
create the heavy drips and to 


have frame-by-frame control. 

The columns, however, were created with 
particles, so that when the paint hit the floor, 
it splashed, as paint would. The splashes— 
and much of the rest of the animation—use 
the third technique: Xaos’ proprietary dynam- 
ic particle system. 

With this system, animators use forces to 
control the shape and direction of particles. 
Further, the particle system can act on arbi- 
trary obstacles. For example, to get the parti- 
cle wave to bounce off the books in the 
stacks, the team built a 3D model of the li- 


To create the liquid dragon, Xaos artists 
used pencil drawings from Pagemaster cel 
animators to define the shape, then 
applied forces within a 3D environment to 
try to contain their particles within similar 
forms as the animation progressed. 


admitted if they do,” says 
Reiter. In terms of all of the 
evidence, Judge Ito can blank 
out the screen and monitors 
while he decides on 
admissibility. @ 


VR Program Helps 
Disabled Students 


Although increased 
awareness of the special needs 
of people with disabilities has 
led to the removal of many 
physical barriers in recent 
years, conceptual obstacles still 
hinder some disabled people. 
In an effort to combat this, the 
University of Dayton Research 
Institute in cooperation with 
the Miami Valley Regional 
Transit Authority is sponsoring 
a multimedia/virtual-reality 
project called Train to Travel, in 


which students learn to use 
public transportation so they 
can be more independent. The 
project involves first teaching 
basic bus skills—recognizing 
landmarks and what to do in 
an emergency, for example— 
using interactive multimedia. 
Next, the students board a 
virtual bus. Wearing a 
headmounted display with 
head tracking, students are 
surrounded by a computer- 
generated landscape. 
According to Lyn Mowafy, 
project director and associate 
research psychologist in the 


Human Engineering Group of 
the Aerospace Mechanics 
Division at the UD Research 
Institute, “The virtual bus rides 
offer a rendition of the scenery 
that is realistic enough for the 
students to recognize 
landmarks when they take the 
real bus rides.” The virtual 
rides let the students test the 
waters in a non-threatening 
environment—they can’t get 
lost trying to make a 
downtown connection, and 
there are no strangers on the 
virtual bus. 

The Train to Travel VR 
environment was created using 
the dVISE interactive authoring 
software from Division Inc. 
(Chapel Hill, NC) running on 
the company’s ProVision 
100VPX platform. @ 


Game Highlights 
Landfill Problems 


What to do, what to do? Your 
county's landfill is full, and 
garbage is piling up. A new 
landfill is desperately needed, 
but nobody wants it in their 


backyard. You have five 
minutes to propose a solution. 
Such is the challenge faced 
by players of a game called 
“Not in My Backyard,” 
sponsored by the Nature of 
Illinois Foundation for the 


Illinois Department of Energy 
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brary that they used as an obstacle. Within a 
sequence, there could be as many as 50,000 
collisions, since every particle can affect 
every other, according to Lupidi. 

To squeeze the particles into the required 
shapes, animator Cassidy Curtis applied 
forces such as gravity. The shapes came 
from pencil sketches, provided by Pagemas- 
ter cel animators, that were scanned into the 
Xaos system. Sometimes, the particles be- 
haved erratically, like popcorn. “It took 
maybe 10 weeks of trial and error,” says 
Mark Malmberg, Xaos president and creative 
director. Once satisfied with a shape, they 
turned the particles into objects that could be 
rendered, using special software that creates 
a surface “skin,” using particle density as a 
guide. With the resulting 3D model, they can 
apply rendering techniques such as motion 
blur, shadows, and lighting. Splashes trailing 
off the dragon’s head were painted in by 
artists at MotionWorks (Hollywood) using 
that company's digital ink and paint system. 

Because the sequence moved from live 
action to 2D cel animation, Xaos had to com- 
posite the 3D animation sequences with live 


Animators at Xaos Inc. used the company’s proprietary particle-animation system to 


create a raging wave of liquid paint. 


action and blend the animations with 2D cel 
animation—which meant working with two 
directing styles to get the timing, personality, 
and emotion that would make the transition 
successful. “When we started, we didn’t re- 
alize how much we would learn,” says 
Plotkin. “The things that were easy for 


them—explicit control and the ability to draw 
anything—were hard for us when we were 
working with particle-based animation. We 
all had to learn new languages.” Gs) 


Barbara Robertson is CGW's West Coast senior 
editor. 


and Natural Resources. The 
game, which was part of an 
interactive display at the 1994 
Illinois State Fair in Springfield, 
demonstrates the GIS tools 
and data-collecting work done 
by the Department's Scientific 
Survey Division. It is based on 
ArcView Version 2 desktop GIS 
software from ESRI (Redlands, 
CA) running on Sun 
Microsystems’ Sparc 5 
workstations. 

To play the game, users first 
select a county (all of the 
state’s counties are included). 
They then consider different 
planning scenarios based on 
photographs, graphs, charts, 
maps, and text that help them 
to weigh such factors as a 
landfills impact on water 
supplies, natural sites, 
recreation areas, and public 


opinion, as well as compliance 
with regional and national 
regulations. Users are given 
scores for their solutions based 
on such factors as the time it 
took to reach the solution, the 
estimated cost of the proposed 
siting, and the potential 
environmental impact. @ 


Short Animations 
Strive to be Childish 


Over the past few years, 
advances in computer technol- 
ogy have enabled animators to 
replace conventional tools and 
techniques with digital ones. In 
some situations, however, the 
sleek, high-tech look that is 
often associated with CG 
images is being abandoned in 
favor of a more natural, less- 
sterile look. 
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A series of 26 one-minute 
interstitials called “Stickin’ 
Around” created for CBS by the 
Toronto-based Nelvana 
production house demonstrates 
this approach. The series is 
based on child-like drawings 
and a free-for-all coloring style 
to give the impression that the 
cartoons were created by kids. 
The imagery was generated via 
digital ink and paint; the 
animation was generated 
traditionally. 

According to series producer 
Peter Hudecki, the style of paint 
used for the shorts—a thick 
scrawling line with the fill color 
“blobbed” in or near the line— 


would have challenged the 
traditional click-and-fill 
techniques of most digital paint 
systems, but was facilitated by 
combining the capabilities of 
various software programs. The 
primary software was Linker 
Systems Animation Stand. 
Adobe Photoshop and Fractal 
Design's Painter were also used. 
A special hardware configuration 
was designed to handle the 
animation process from scan 
and paint to broadcast output. 
The networked system included 
six Power Macintosh 6100s for 
Paint stations, two Macintosh 
Quadra 950s—one for art 
direction and color models and 
‘one for high-speed scanning 
with a Fujitsu scanner, and a 
Power Mac 8100 for 
compositing the painted cels. 
—DPM 
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MODELING VIRTUAL 


WORLDS 


Helpful tips for developers of 
virtual environments 


he issues you must consider when creat- 
ing 3D models for use in interactive or 
virtual environments are quite different from 
those involved in typical rendering and anima- 
tion modeling. While the goal of most 3D artists 
; and animators is to 
make their models 
appear as detailed or as photorealistic as possi- 
ble (which they generally achieve by creating 
models comprised of many polygons), the goal 
of developers of real-time virtual environments 
is to create models that aren't polygon-intensive, 
as the use of low-polygon models will increase 
the performance of the virtual world. In this way, 
if you're flying through a model of, for instance, 
a terrain, and the branches and leaves on the 
trees in the terrain aren't polygon-intensive, 
you'll fly smoothly through the terrain instead of 
hopping around it. 

Some people argue that model size isn't an 
extremely important issue to consider when the 
models are being created on high-end worksta- 
tions such as those from Silicon Graphics and 
Evans & Sutherland. Nevertheless, many devel- 
Opers who work on such systems use “smart 
routines” to reduce the number of polygons visi- 
ble on the computer screen at any given time. 
Often called Level of Detail (LOD) routines, these 
smart routines use lower-polygon models away 
from the camera (where they can't be seen well) 
and add in more detailed models as they get 


Figure 1 


Set the value of the primitives in your 
models as low as possible, keeping 
spheres limited to only eight sides. 


Closer to the viewer. One example of the use of 
LOD routines is Evans & Sutherland's sleek- 
looking hang-gliding demo. This demo, which 
allows participants to hang-glide through a rich- 
ly textured cityscape, never has more than 2000 
polygons being rendered in any one frame; thus 
frame rates are maintained at a realistic-looking 
30 frames per second, 

Ona PC, it's even more critical to keep 
polygon counts low. However many PC-based 
modeling packages create models composed of 
individual faces, as opposed to meshes or ar- 
rays of faces comprising a single entity, thus 
slowing performance dramatically. 

Modeling packages have different ways of 
dealing with this problem. The modeling pack- 
age | use, Autodesk's (Sausalito, CA) 3D Studio, 
outputs an entity called a Polyface Mesh. This 
entity is efficient for modeling virtual environ- 
ments, because it defines the geometry as a se- 
ties of vertices first, then it connects the faces. 

To create virtual-world models using 3D Stu- 
dio, | always follow a number of rules. First, if | 
Create models using primitives (spheres, hemi- 
spheres, cubes, tori, cones) such as those found 
in 3D Studio's 3D Editor, | always set the value of 
these primitives as low as possible, keeping 
spheres limited to only eight sides. If | assign a 
high value to these primitives, my object will 
consist of an overabundance of faces and poly- 
gons, and it will require more processing power 


Figure 2 


to redraw the object in real time (GETICR 

Primitive cones pose an additional problem. 
When creating a primitive cone, even though it 
may look like | set the second diameter to zero 
(thus creating a pointed cone or pyramid), when 
| zoom in on the cone | can see that the tip is 
really made of many vertices that are connected 
to many small polygons. To get around this 
problem, | use 3D Studio's Modify/Vertex/Weld 
command to weld the vertices together, thereby 
Creating a single point and lowering the face 
count of the object (GIRMICEEaEa) . 

The Modify/Vertex/Weld command is also 
helpful for merging vertices that are sometimes 
created unnecessarily (they're unnecessary be- 
cause they will never be seen). You can use this 
tool to, for instance, weld the vertices located at 
the top of spheres or hemispheres; doing so in- 
creases the real-time performance of the virtual 
environment without sacrificing detail. This 
command also comes in handy when creating 
objects that come to a point. For instance, a re- 
Cent project called for me to create a nautilus 
shell. At the tip of the shell were a large number 
of unnecessary vertices, so | used this com- 
mand to weld them together, thereby simplifying 
the object. (Note: Within 3D Studio's 3DS.SET 
file, | can change the Weld-Threshold value. The 
value specified describes the area, in current 
units, within which the vertices must lie in order 
for them to be welded. By increasing the value, | 


Figure 3 


The tip of a primitive cone is made of many vertices that are connected to many small 


polygons. Use 3D Studio's Modify/Vertex/Weld command to weld the vertices together, 
thereby creating a single point and lowering the face count of the object. 
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Figure 4 


View your models using the Display/Geom- 
etry/All Lines command and set the 

display to show “all lines”. 

can weld more vertices and reduce the number 
of polygons in my objects.) 

Another problem that sometimes crops up 
when modeling virtual environments are models 
that have been created using extruded 2D Auto- 
CAD entities, such as lines and circles. Even 
though these entities look like they're three-di- 
mensional to participants in the virtual environ- 
ment, they are not true 3D entities (in fact, most 
virtual-environment software toolkits don't recog- | 
nize these types of entities). Lofted 2D entities 
created within 3D Studio's 2D Shaper, on the | 
other hand, are Polyface Meshes, which are true 
3D objects. Again, the most critical thing to re- | 
member when lofting objects is to set the step | 
value at zero or as low as possible in the 2D 
Shaper before lofting and importing the object 
into a DXF file. If this is not done, each edge will | 
be broken into multiple segments, which increas- 
es the polygon count of the object to the point | 
that it will be impossible or impractical to use ina 
virtual environment. To help me view my models. 
and make sure | am creating them as optimally as 
possible, | always use the Display/Geometry/All 
Lines command and set the display to show “all 
lines” as opposed to “edges only” [GETIER. 

Another trick | use when building models for 
use in virtual environments is to delete faces |_| 
know will never be seen by the viewer. For ex- 
ample, if a box will be sitting on the floor of my | 
virtual house, | know the bottom faces will go 
unseen, so | delete them. First | select them 
using 3D Studio's Select/Face/Quad command | 
with the window option active from a perpendic- 
ular view. Then, using the Front View, | select the | 
bottom of the box by drawing a window around | 
only the bottom portion of the box. (I never at- | 
tempt to delete faces one at a time, as the risk of 
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Figure 5 


Figure 6 


Fie Week 
Etat Pie 


users to load a model and optimize its number of faces and polygons based on the angle 


of its normals. 


error is too great). Then | delete the faces using 
the software's Modify/Face/Delete command. 
Normals and backface rejection are addi- 
tional issues critical to developers of virtual en- 
vironments. When I'm testing the normals of a 
model in 3D Studio, | always make sure Two- 
Sided rendering is turned off. If the normal is 
facing the wrong way in rendering, it will be in- 
visible when | view the rendered image. It will 
also be invisible in most virtual environment 
packages. When this happens, | use 3D Stu- 
dio’s Surface/Normals/Flip command to flip the 
faces and unify the normals. | use these tools 
to manicure my models so they look the way | 
want them to look before | export them to my 


| virtual environment software. (Note: It is possi- 


ble to use two-sided rendering tools in some 
real-time software, but this will significantly re- 


| duce the performance of the virtual environ- 


ment. Also, meshes which are closed in both 
directions typically come into virtual environ- 
ments as one-sided objects. When you fly in- 
side them, they disappear.) 

A great tool for optimizing models that I've 
already built, but which may be too large for use 
in virtual environments, is the Optimize IPAS 
routine from The Yost Group Inc. (San Francis- 
Co). A plug-in that works within 3D Studio, this 
tool allows users to load a model and optimize 
its number of faces and polygons based on the 
angle of its normals GRMEEEENS . Faces 
with comparative normal angles that are greater 
than what were specified in the Angle file are not 


| removed. Thus higher angle values result in 


greater optimization. 

A final issue developers of virtual environ- 
ments ought to consider is that of texture maps. 
| use texture maps instead of detailed models for 


objects—such as doors, bookcases, and most 
architectural detail—that will be viewed from a 
distance as well as up close, because the real- 
time performance of the virtual environment is 


| improved when | use photos of detailed doors 


and shelves full of books as opposed to building 
these out of complex models. | also use textures 
for all plants and trees instead of modeling 
them, especially when | want to show the out- 
doors through a window. (It is important to note, 
however, that when texture maps fill the screen, 
the closer the viewer gets to them, the slower 
the frame rates can become.) 

Sometimes, when | am ready to test a 
model designed for a virtual world but | don't 
want to port it into any particular virtual environ- 
ment toolkit right away, | use the NAVFlyer from 


| MicronGreen (Gainesville, FL). This shareware 


flyer allows me to fly through DXF models using 
the keypad for navigation, and it allows for six- 
degrees-of-freedom flying with speed control for 
both translation and rotation. 

In summary, if you're modeling virtual envi- 
ronments, it may be helpful if you follow the tips 
I've outlined here. Create low-polygon, closed- 
polyface meshes; try to model without rendering 
both sides of the object and have as few objects 
as possible; if you don’t need to move, color, or 
manipulate an object, group it with all other sim- 
ilar objects into a static model. The fewer ob- 
jects you have to keep up with, the faster the 
performance of your virtual environment. Go) 


Contributing editor Douglas King is a 3D animator and 
consultant for the entertainment industry. His company, 
King/Wheatley Creative Design, is located in Turlock, Cal- 
ifornia. He wishes to thank Angela Pate of MicronGreen 
Inc.(Gainesville, FL) for her assistance with this article. 
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rr: ja day"—mod- 
erate to high aggrava- 
tion quotient, barking 
Clients from hell, 
“dreadlines” that won't 
quit. Feeling out of 
control? Why not blow 
the hell out of some- 
thing! Doom 1 notwith- 
Standing, it works for 
us at Forcade & Asso- 
ciates. And what better way than with a series of 
particle bursts from a plasmoid blaster ending in 
an explosion. Our target: the yellow “Have a Nice 
Day” happy, squeaky, perky face. YES! 

Our software of choice to blow Mr. Happy 
Face to kingdom come was ElectroGIG's (San 
Francisco) GIG3DGO. GIG's particle system is 
quite intricate, and as such, we're not going to 
include all the exact settings for each step. 
Working with particle systems is like one huge 
experiment, so these variables won't mean 
much outside of this application anyway. How- 
ever we will cover the basic principles of how to 
work with a particle system in general. 

Particle systems are collections of variable 
objects that have the unique property of being 
able to change behavior over time. You can vary 
the objects’ size, color, shape, position, or texture 
at any point in an animation. You also can make 
them interact in numerous ways, either with 
each other or with their environment. As such, 
particle systems are well-suited to creating ani- 
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FEELING FRUSTRATED? EXPLODE 
SOMETHING 


Using particle systems—in this case, GIG3DGO—you can blow up just 
about anything. And we did. 


mated natural-phenomena effects, such as ex- 
plosions, smoke, fire, and even plasma blasts. 
Our happy-face sequence actually 
consists of three particle anima- 
tions: one for the initial energy 
burst, another for the plasma stream from the 
blaster, and the last to explode the happy face. 

But before we get into how to create the parti- 
Cle systems, here's a quick overview of the scene 
elements. Our animation consists of a basic 
happy-face 
shrine com- 
plete —_ with 
cheap, plastic- 
engraved col- 
umn and blue 
transparent 
shower cur- 
tain as well as 
tiled floor and 
oh de plasmoid 
blaster, all of 
which we 
created using 
various solid 
primitives and 
GIG's NURBS 
modeler. 

To tex- 
ture-map the 
happy face (a 
sphere primi- 
tive), we selected an Adobe Illustrator drawing 
of the happy face expression, re-opened the file 
in Adobe Photoshop, colored the face yellow 
and black, and saved it in TIF format for use with 
GIG's Mapfactory. Mapfactory works with a li- 
brary of procedural textures or with your own 
images and lets you create and composite 
image maps, including texture and bump maps. 
You also can assign surface attributes, such as 
intensity or specularity. We applied the TIF image 
to the sphere via the Diffuse/Attributes com- 


By Tim Forcade and 
Mark Anderson 


mand, while using TransformMap to display the 
image map on the sphere so we could interac- 
tively move, scale, and rotate the 
map in relation to the model. 

We also created the shower cur- 
tain's texture map with TransformMap as well as 
with the Scale command, which automatically 
tiled the number of images needed to cover the 
Curtain's surface. Prior to this step, we changed 
the color of the map from yellow to blue using 
Mapfactory’s arithmetic functions; these let you 
change the color of any image map using addi- 
tion, subtraction, multiplication, and color re- 
placement between map images. On the tiled 
floor, we used a procedural library texture with 
reflection added, and on the remainder of the 
objects, we used simple combinations of dif- 
fuse, specular, and transparency values. 

Final touches to the scene included two 
lights. The first, a shadow spot, lights the scene 
from above; the second, a local spot, lights only 
the initial blast and the 
plasma stream. The 
material attribute we 
used for the plasma 
blast was a simple red 
transparent material. 
And for the explosion, 
we used the texture 
from the happy face, 
using the original texture 
position to translate the 
texture to each particle. 
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This view from GIG Particles shows the 
muzzle blast—the first particle system— 
highlighted in black. Note the hexagonal | 
icon around the plazmoid blaster; this 
represents the vortex field. The variables 
controlling the particle system are shown 
in their individual dialog boxes. 


Now for the particle systems. The animation 
consists of three particle-system segments— 
an initial energy burst, a plasma stream, and an 
explosion—which we set to run in sequence. 
The effects we planned weren't possible to 
achieve with just one particle system. 

GIG particle systems consist of one or more 
emitters, which function like a garden hose 
spraying a variable number of particles out into 
3D space. The number of particles that result 
from a conversion is directly proportionate to 
the size of the model. Furthermore, you can take 
a converted particle system and reconvert it to 
its original form, which is useful for making 
changes to your model and, thus, the overall 
shape of the particle system. 

You also can choose from numerous parti- 
Cle emitter shapes, a few being point, ball, cone, 
and line. Additionally, you can convert any 
3DGO model into a particle system. After experi- 
menting with several options, we chose a point- 
particle system—which shoots particles from a 
single, small point—for the energy burst. 

There are more than 20 other parameters 
that can influence each particle emitter. Among 
these, the Pulsetime Mean Value (PMV) and 
Lifetime Mean Value (LMV) are essential. The | 
former controls the interval—in frames—be- 
tween the emission of particles; the latter con- 
trols the number of frames for which the parti- 
cles are visible. Each parameter also has a 
variance value that adds a randomizing effect 
based on the mean value; this keeps the parti- 


HACOMPUTER GRAPHICS WORLD GENUANATE 


Here, the beam system and its associated 
| parameters are shown. A uniform field was 
used to create a continuous beam. A spot 
field—represented by a white square 

| centered on the sphere—spreads the 
particles at the point of impact. 


The explosion, highlighted in black, was 
created with a negative sink field, shown as 


| a green icon at the center of the sphere. 


The streaked lines show the paths and blur 
of each particle. The pink highlighted 
objects are collision objects of the 


"explosion. 


Cles from looking or acting too uniformly. 

Some particle systems, including GIG's, will | 
include a number of other parameter settings. | 
GIG gives you contro! over the Radius, which 
sets the size of the particles; Startspeed, which 
Sets initial particle velocity; and Gravity. Pulse- 
offset lets you set when an event will start; this 
is the feature we used to time the start of each 
of the three particle systems. Timestep sets the 
overall duration for each particle system; this | 
was essential to finetuning the speed of the par- 
ticles, making the initial energy burst slightly fiz- 
zle. Again, we experimented with these settings 
until we got the “right” look for our energy burst. 

We're not finished yet, though—there are 
even more options to tweak. GIG also provides a 
number of fields for each particle stream, in- 
Cluding Force, Fluid, Velocity, and Ejection. 
Briefly, Force fields shape the particle flow ac- 
cording to numerous parameters, including 
mass. Fluid fields simulate a moving fluid with 
variable viscosity. Velocity fields affect speed, ig- 
noring the effects of mass or gravity. And Ejec- 
tion fields constrain a particle system so it emits 
ina specific direction. You can assign multiple 
fields to a given particle system. Plus, fields 
have multiple variables, too, any of which you 
can animate. To impart a swirling motion effect 
to the energy burst, we used two Velocity 
fields—Vortex and Uniform. We actually used 
one of Vortex’s field parameters, Spiral, to get 
the spiraling effect we were after. And we used 
Uniform’s Power parameter to influence the 


shape and size of the energy burst. 

As you might imagine, getting an idea of 
how all these variables will interact could be dif- 
ficult and time-consuming. GIG simplifies the 
process with simulation, which uses wireframe 
stand-ins to represent particles as they move 
and interact. While a simulation is running, you 


| can interactively change any particle-system pa- 


rameter or field value and view the result as a 
series of lines or wireframe objects. 
We did most of our particle-system model- 


| ing in simulation mode, experimenting with vari- 


ous settings to see how they would work to- 
gether. For instance, the burst emitter initially 
sent the particles out in a straight stream. So, 
while running in simulation mode, we added the 
Vortex field, and the particles appeared to spiral 
inward more slowly. Then we used the Uniform 
field to force the spiraling particle stream into a 
single vortex curve. 

With the first particle system tweaked, we 
moved on to the second—the plasma stream. 
For this we used another single-point emitter, 
employing a Spot Force field and a Uniform 
Ejection field for refinements. The Spot Force 
field caused the particles to spread and acceler- 
ate away from the point of impact (the happy 
face), and the Uniform Ejection field focused the 
particles in a specific direction. We set the PMV 
for the point emitter to make the stream continu- 
ous. Additionally, we set the Startspeed to 9 to 
make the animation of the beam run more 
quickly (to create a more realistic-looking laser 
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blast). We also used Tailsize—which lets you 
shape the particle stream by sizing the head and 
tail of each particle—along with a blur map to 
make the plasma stream look more fluid. 

Now for our last particle system—the explo- 
sion. To create the explosion, we converted the 
happy-face sphere into a particle system. We 
did this via the Convert command, which pro- 
vides parameters for particle density, random- 
ness, distribution, and hollowness. In this case, 
a density setting of 30 provided the desired look 
by covering nearly the entire surface of the 
sphere with particles. (We kept the default val- 
ues for the other parameters.) 

We set the PMV variance to make the parti- 
Cle distribution more random, thus preventing 
the explosion from starting and ending as too 
distinct a spheroid shape. We also set the LMV 
variance to make the end of the explosion ap- 
pear nonuniform. Then we set Gravity so the ex- 
plosion's particles would settle slightly. 

The most direct way to explode the particles 
from the center of the sphere was to use a nega- 
tive Sink field and Ejection field, which combined 
to blast the sphere in all directions. Sink fields 
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originate from a point and pull particles either to- 
ward (positive) or away from (negative) their ori- 
gin; we used a negative setting to project the par- 
ticles outward. The Ejection field prevented the 
particles from spreading in too regular a pattern 
after colliding with the happy face. We then 
added a Noise field to make the particles flutter 
slightly as they move away from the sphere. 

We used collision objects on both the plasma 
stream and explosion. For the plasma stream, 
we used the happy face as a collision object, and 
the happy face used the shower curtain, column, 
and floor as collision objects (we had previously 
grouped these). We then set the explosion’s re- 
silience value so the particles would bounce 
when they reached the floor or column. 

Our next step was to use simulation to preview 
and time the sequence of the three particle anima- 
tions. Here, we could interactively vary the Pulse- 
offset parameter to offset the start of each particle 
animation until we got the look we wanted. 

With our simulation work complete, we used 
the Record/Parameters command to generate 
the timecurves for each animated parameter. 
Timecurves are graphical representations of a 


function; there is a timecurve for every variable. 
After recording parameters, you can edit the re- 
Sulting timecurves. Finally, once the sequence is 
to your liking, you can render to frames and 
record the result. Don't forget: Render quality 
will affect what is visible in your final animation, 
You may want to run a render test first to make 
sure you can see all the particles. 

That's it. Our basic particle blast is in place. 
I'll eventually add several more particle systems 
before final rendering (space constraints prohibit 
our detailing these). For instance, the plazmoid 
blaster will need several cylindrical particle sys- 
tems to produce a sequence of glowing rings 
that build as the blaster charges to full power. 
Then there is the steamy smoke that drifts out of 
the blasters muzzle. And of course, a wisp of 
pale yellow smoke—the last of the happy face. 
Have anice day...NOT! (st) 


Tim Forcade, CGW contributing editor, and 
Mark Anderson, animator, are working on 
“Have a Vu Ja Day” at Forcade & Associates, 
a graphics and animation production compa- 
ny (Lawrence, KS and Evanston, 1). 
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(WAVEFRONT 


‘GomMPoser 3. o 


Wi. the 3.0 upgrade of Composer— 
Wavefront’s software for compositing 
image sequences and creating special effects 
for video, film, and games—Wavefront makes 
what was once a functional program more ap- 
proachable and intuitive, and thus, more useful. 
CNET 
ganizes its new workspace into a menu bar, tool- 
box, toolbar, multiple image swatches (small, 
square representations of image sequences), a 
timeline-curve graph, and a message window. 
You create compositions by loading still and 
moving sequences into the timeline, which repre- 
sents each sequence as a color-coded horizontal 
bar. You then link each sequence with a transi- 
tion, such as a dissolve, fade, or wipe. You also 
can apply any number of special effects—in- 
cluding morphs and warps or 2D and 3D rotates 
and spins—as well as apply various timing 
events, such as freeze, repeat, or cycle. 

Working in this environment is straightfor- 
ward and intuitive, mostly due to Composer's 
new Motif-based user interface. Its overall ele- 
gance and ease of use are dramatic improve- 
ments over the previous version, which wasn't 
icon-based and simply lacked the finesse—not 
to mention functionality—of this release. For ex- 
ample, there are tear-off menus that let you float 
frequently used functions. Numerous keyboard 
shortcuts streamline command use, as do a 
number of timeline shortcuts aimed at acceler- 
ating and simplifying the manipulation of com- 
plex events. Plus, you now can drag and drop 
images or selected pixel information between 
windows or menus. 

The new toolbox provides access to various 
tools, depending on your currently selected 
command. For example, you can Pick, Move, or 
magnify the swatches that represent your image 
sequences. Composer's new toolbar displays a 
horizontal row of multicolored icons that corre- 
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Price: Professional version 
(reviewed), $9500; entry-level 
version, $5000. Price may vary 
according to your SGI hardware 
Minimum system requirements: 
Any SGI workstation 


Composer 3.0 
makes producing 
DVE-type effects— 
such as rolls, 
tumbles, and 
spins—a snap. The 
program also 
includes numerous 


special-purpose dialog boxes for setting keyframes and controlling effects parameters. 
Plus, an on-line tutorial takes you step by step through several essential processes. 


Displace is one of 
Composer's most 
fascinating new 
effects. Here, the 
author used a bubble 
animation to produce 
a watery wipe 
across a logo and 
animated 
background. The 
image swatches and 
timeline window 
combine to provide a 
clear picture of each 
element in your 
composition. 
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spond to frequently used commands. You can 
customize the toolbar to suit your own needs, 
and you can create custom icons using the ac- 
companying Pixmap application. 

To further facilitate your work, Version 3.0 lets 
you perform many adjustments interactively 
using any image swatch. Say, for example, that 
you've added a rotation event: Double click on 
that event in the timeline window and a red-and- 
white icon will appear over the image swatch, let- 


ting you rotate the image via the mouse. Many of 


these commands are further enhanced by key- 
board shortcuts, which, for example, snap rota- 
tion events to multiples of 15 degrees or maintain 
the aspect ratio during scaling. 

Version 3.0 makes it easier to animate ef- 
fects parameters, too, by automatically creating 
function curves as you edit each parameter. For 
instance, to produce any of Composer's ani- 
mated effects, you need only move a keyframe 
position in the timeline and change one or more 
effects parameters: This automatically creates 
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the necessary keyframes along with an associ- 
ated function curve, which appears in the time- 
line window. You can edit each curve’s 
keyframes directly in the timeline window or via 
dialog boxes (event editors), which provide slid- 
ers, submenus, and numerous fields for enter- 
ing individual parameter values. 

Besides being easier to use, Composer has 
15 new effects (there were already 80 effects 
and events). Among these is chroma key, which 
gives you precise control over the range of color 
to extract from a given sequence. You also can 
Specify an area of gradation for color removal, 
selectable by hue, saturation, or value; this lets 
you produce soft-edged chroma keys that blend 
into your background. Additionally, you can layer 
chroma keys; this lets you remove residual color 
or spill in multiple passes. 

Another fascinating new effect is Displace, 
which lets you alter the position of one image's 
pixels with that of another image's pixels. Using 
this effect, you could, for example, make a video 
sequence of flying birds ripple, distort, or transi- 
tion from a static to a moving image. Displace is 
useful for a vast range of watery or refractive ef- 
fects, too. Plus, it’s a lot of fun to experiment 
with it. Another new function, Move 3D, makes. 
creating numerous DVE-type effects—including 
rolls, tumbles, and spins—easy. 

A tool that's particularly useful for game 
production is the custom palette-creation tool, 
which lets you build palettes from 1 to 64 bits 
per pixel. This function pro- 
vides control over sam- 
pling and diffusion method- 
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PAINTER 3.0 
EXTENDS THE 
SPECTRUM OF 
COMPUTER 
PAINTING 


he programmers at Fractal Design have 
an impressive and consistent track 
record when it comes to innovation. And they 
continue to hit the mark with Painter 3.0. (There 
are Mac, 
Power Mac, 
and Windows versions; | reviewed the Mac 
software.) 
As a video graphics professional, | have been 
a dedicated user of Fractal’s ColorStudio, a pro- 
gram which hasn't been upgraded in years, but 
whose features are being slowly incorporated 
into Painter. I've also followed the evolution of 
Painter because of its powerful, creative features, 
But before | say more about Painter 3.0's 
new features, let me start by saying that the 
minimum requirements for RAM are, in my 


Perhaps my one criticism of 3.0 is the omis- 
sion of an Undo command, which | would cer- 
tainly welcome—particularly given the level of 
complexity supported by this program. But on 
the whole, Wavefront has done an excellent job 
in upgrading Composer. The 
interactivity and overall feel of 
this program are excellent, 


ology, and it provides an 
option to protect a specific 
color range from dithering. 


Composer to 3.0, 
Wavefront makes 
what was once a 


and the image swatches and 
timeline combine to provide 
exceptional feedback for 


You also can modify an ex- 
isting palette by editing in- 
dividual colors via the new 
Color selector, which is ad- 
justable via RGB or HSV 
color models. 

Some of the new batch 
commands include FPR which calls a script file 
that specifies a frame procedure to be execut- 
ed before compositing; FPO, which specifies a 
frame procedure to be executed after com- 
positing but before output to video; and Lines, 
which makes it possible to distribute single im- 
ages across a series of computers scanline by 
scanline. 
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functional program 
more approachable 
and intuitive, and 
thus, more useful. 


each event, effect, and 
keyframe edit. With version 
3.0, Wavefront has created a 
video- and film-production 
tool that is both sophisticated 
and accessible. Gs 


| Tim Forcade is a CGW contributing editor 
with more than 20 years of experience as 
an artist/designer/photographer. He found- 
ed Forcade & Associates (Lawrence, KS; 
Evanston, IL), a graphics company spe- 
| cializing in the design and production of 
2D/3D illustration/animation/multimedia 
| applications. 


opinion, just that—minimum. Fractal claims it 
was able to “optimize the application so suc- 
cessfully” that you need only SMB of RAM to run 
Painter 3.0. (This is detailed in a Read Me file; the 
actual packaging says 6MB for Mac, 8MB for 
Power Mac.) However in my test at 5s of RAM, 
as soon as | started adding multiple floating lay- 
ers to my document (and | was working at only 
640x480, 72dpi with 24-bit color), | began to ex- 
perience intense slowdowns—actually, more like 
significant time-outs. Certainly anyone planning 
to work at print-level resolutions or who wants to 
do any kind of sophisticated layering would be 
much better served by 20MB of RAM. Further- 
more, given the computing intensity of some of 
Painter's new features, power users will certainly 
be happier on a Power Mac. But enough about 
systems. 

As soon as you launch Painter 3.0, you 
can’t miss the fact that Fractal completely over- 
hauled the interface. This program has a mind- 
boggling list of features, and Fractal addressed 
the challenge of presenting and organizing these 
features in an innovative way. Using a device 
Created for Fractal’s Dabbler (a painting program 
for kids), many of Painter's eight main tool 


SIMPLY 3D 
MISSES ITS 
MARK 


argeting the first-time user, Simply 3D 

from Visual Software is designed to en- 

hance your existing drawing and painting appli- 

cations by letting you import 2D drawings and 

apply 3D attributes to them. Then, by adding 

« color, textures, lighting, 

and motion, you can 

Create simple animations. The problem is, Sim- 
ply 3D is not simple to use. 

Simply 3D comes on a CD and includes 
Renderize Live EZ (a scaled-down version of the 
company’s Renderize Live rendering program); 
Visual Font, the company's utility for extruding 
and beveling TrueType fonts to create 3D ob- 
jects; a clip-art library of 100 3D objects and 70 
seamless bitmap textures; three separate ani- 
mation players; a well-laid-out, nine-step tutorial; 
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Painter 3.0 > 


—S Fie Cait_eirects_Conves_Toaly_ Moore window 
== TRU demo © 100% = 


Aptos, CA 
408-688-8800, 
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Price: Mac only, $499, Upgrades 
are free if you bought 2.0 after 
7/15/94, $149 for other versions, 
$99 if you are a registered owner 
of Painter X2. 

Minimum system requirements: 
Mac or Power Mac; 5MB of RAM; 
payne 6.0, 7+. Some effects 


level by combining features 


The Floater List palette in Painter 3.0 provides an easy way to 
manage and manipulate multiple floating selections. 


palettes now feature a click-to-expand “drawer” 
for accessing additional options. For example, 
the brush palette keeps the five brushes you've 
used most recently in a nice, small window. To 
get another brush, click open the drawer and 
Choose from a much larger selection. 

| have always appreciated the intuitiveness of 
Painter and ColorStudio’s palette-oriented inter- 
faces, and now Painter 3.0 takes that to a new 


that naturally seem to go to- 
gether. For example, | par- 
ticularly like the art materials 
palette, which incorporates 
Color, gradient, weave, and paper selectors within 
ne palette. | can hardly imagine a better arrange- 
ment of such a large array of features. 

One of the most important—and for me, 
disappointing—features of this upgrade is the 
integration of the floating and layering features of 
PainterX2 into 3.0. It's not so much the function 
ality, but the difficulty in using these features, 
that bothers me. For those of you not familiar 


with X2, floaters are image elements that remain 
independent of the background, even when de- 
selected. Because Painter treats these floating 
bitmaps as objects, you can layer and compose 
multiple floaters into collage-type images with 
ease. The big advantage is you don't have to 
commit any element to your final bitmap until 


| you are ready. Fractal was a leader in providing 


this ability, 

The problem with floaters, though, is that 
you still face a significant learning curve when 
trying to manage this process. There are two 
basic steps to creating a floating selection: First, 
you select an image using any selection tool 
(selections are a type of “path” in Painter; there 
are also outline, curve, and mask paths); then 
you turn the selection into a floater by clicking 
inside it with the floater selection tool. This may 
seem simple in text, and initial steps are 
straightforward, but floaters can get quite con- 
fusing once you get deeper into them. | also ex- 
perienced some buggy inconsistencies in which 
some size and color manipulations of floaters 
did not function correctly or were unavailable 
depending on how | had grouped multiple 
floaters. But to its benefit, Painter's floaters 


and a series of step-by-step multimedia presen- 
tations. Also included is Win32S, the 32-bit 
Windows extension necessary for running a true 


32-bit application, and a well-written 250+ | 


page manual. 

Unfortunately, | ran into trouble immediately 
upon trying to install Simply 3D. Since | already 
had the latest animation players on my system, | 
didn’t want to install them again. But much to 
my dismay, Simply 3D went ahead and installed 
several older system files over my existing ones 
without giving me the option to skip them. To 
make matters worse, once installation was 
complete, my system immediately froze. Upon 
rebooting, | found my FAT table was corrupted, 
and | found major damage to my directory tree, 
which required some heavy-duty help from Nor- 
ton Utilities. A call to technical support resulted 
in a lack of explanation for the occurrence. Only 
by disabling 32-bit file access could | finally in- 
Stall the program. Then | re-enabled 32-bit file 
access with no further problems. (Note: Visual 
Software has since published a fix for this bug.) 

Once | finally got the program up and run- 
ning, | was presented with a user interface con- 


sisting of icons across the top, a 
single viewspace, and “wells” 
down the side. You can get a de- 
scription of any icon by moving 
the mouse over it; you also can 
float icons. For the most part, 
you use the wells to edit and 
manipulate objects. There are 
five main wells: light, texture, 
view, move, and edit. 

Creating a scene involves 
several steps. When you start 
Simply 3D, the view and light 


Ee pa ee 


Simply 3D > Visual Software Inc. 
Woodland Hills, CA 
818-883-7900 
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m Price: $60 

* Minimum system requirements; 
33MHz 80486-based PC; 8MB of 
RAM; 11MB of hard-disk space; 
800x600 SVGA; CD-ROM drive 


Targeted at first-time users, 
Simply 3D from Visual Software 
enhances your existing drawing 
and painting applications by 
letting you import 2D drawings 
and apply 3D attributes to them. 
You also can add color, textures, 
lighting, and motion as well as 
create simple animations. 
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Painter 3.0’s impressive array of image 
creation tools includes new palettes for 
brushes and art materials. To create this 
title background, the author used Painter's 
new image hose, which lets you “spray” a 
sequence of images onto your screen. 


palette makes the management and grouping of 
these graphical objects a relative no-brainer 
once you have successfully defined your float- 
ing selections. 

The best news about Painter 3.0 is its incred- 
ible array of new goodies. One of my favorites is 
the awesome automatic drop-shadow feature, 
which adds a fully customizable, soft-edged, 
transparent drop shadow to any floater. Painter 
3.0 also features a remarkable brush called 
image hose, which lets you use images as the 
“water” in a hose-type brush that literally sprays 
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a sequence of these images onto your screen. 
Then there's the frame stacks palette for 
working with “movies” (sequentially numbered 
frames), including animations and QuickTime 
files. This palette has VCR-type controls, which 
makes it intuitive and easy to use. And within 
this palette is another of my 
favorite features, an option 
called onion skin layers, 


Painter 3.0 has a 


document on screen, much as you would a piece 
of paper on your desk, for more natural hand-eye 
coordination. 

Once again, Fractal Design has stepped 
boldly to the edge of computer-graphics soft- 
ware innovation. Yes, the complexity of some 
features—particularly paths 
and floaters—can be baffling 
at first. But | imagine most 


which you can use in con- mind-boggling computer artists will find 
junction with the tracing- list of features, Painter 3.0's array of features 
paper option to see as many yt Fractal came well worth the effort. For me, 
as five frames of your work F just the image hose and auto- 
“layered” at a time. This is up with an matic drop shadows are worth 


one of the most intuitive 
frame-by-frame animation 
painting environments | have 
ever seen. 

There's so much more, in- 
cluding new brushes and 
paper textures, plus a CD-ROM with stock pho- 
tos, movie clips, image-hose nozzles, more paper 
textures, brushes, floaters, and even tips and 
hints. There's a weave palette that lets you define 
textures according to the same variables that a 
real weaver would use. And you can “tilt” your 


tools. 


innovative way of 
presenting and 
organizing these 


the price of an upgrade. The 
fact is, Painter 3.0 offers capa- 
bilities you just won't find any- 
where else. Gol) 


Jon Leland is an award-win- 
ning video writer/producer/ director whose 
Sausalito, California, company, Communication 
Bridges, provides videos, seminars, and inter- 
active media. His most recent production, “The 
Digital Video-Video,” is an overview of profes- 
sional digital-video systems. 


functions have default settings; however to do 
any work, you first must drop these into the View 
well—which | did, Next, | imported one of the pro- 
vided objects, which came complete with color and 
material attributes. By dropping the object into the 
Edit well, | could apply a variety of 
options regarding mapping place- 
ment, object attributes, shadow 
casting, and color. By dropping a 
given element into the Move well, 
another set of options became 
available, including X,Y,Z coordi- 
nates for moving and scaling. 

If this method of working 
seems confusing and completely 
unintuitive, that's because it is— 
and I've worked with a number of more compli- 
Cated 3D programs. | think first-time users would 
find this especially confusing. 

Another point to keep in mind: There are no 
drawing or modeling tools in this program. You 
work with either the 100 3D objects provided on 
the CD, or with an imported file from a different 
program. Although the idea is to keep operation 
simple—and the object library that comes with 
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Simply 3D’s 
method of 
working isn't 
intuitive and 
most likely will 
confuse first- 
time users. 


Simply 3D is extensive—| would still like to see 
some drawing tools included. Perhaps the best 
part of Simply 3D, however, is its texture library, 
For $60, you get 70 seamless, textured 
bitmaps—which any artist can appreciate. 

Back to my project. Once | 
had it how | wanted it, | per- 
formed a quick render to check 
my results. Two points | don’t 
like about Renderize Live EZ: 
You have to start a separate 
program to use it, and it accepts 
only its own GED format or the 
Adobe Illustrator format. How- 
ever EZ does provide several 
nice options for rendering, in- 
Cluding antialiasing, shadow computations, high- 
output texture sampling, and alpha channel. You 
can render a scene to nine different formats. How- 
ever you are limited to a resolution of 640x480 for 
Still images, 320x240 for animations. 

Which brings me to my next point. Animation 
is by far the most disappointing and confusing 
feature of this program. The ability to animate ob- 
jects individually has been omitted, leaving only 


camera movement as a method of animation. So, 
for example, if you had a table and a ball in your 
“animation,” you could not animate just the ball. 
Fortunately, the program does support multiple 
cameras, so with a little ingenuity you can 
achieve the illusion of moving type. To do this, 
you use a traditional keyframer technique: Move 
the camera to a given point, set the keyframe, and 
proceed to the next point. Simply 3D also offers 
some nice options for animation output, including 
AVI, FLC, and sequential TARGAs. 

In an attempt to compete with the slew of 
3D applications hitting the market, Visual Soft- 
ware may have been premature in releasing this 
product. While aimed toward the first-time ani- 
mator, some operations are too complex. The 
user interface is in desperate need of an over- 
haul, as are the animation capabilities, To Visual 
Software's credit, its technical support depart- 
ment was incredibly helpful—good thing, be- 
cause you'll need them. Get) 


Dean Oliver is a freelance animator and writer, 
based in Pesotum, Illinois, who specializes in 
computer graphics and desktop video. 
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Value Added Direct Marketing 


Vi OWMVOES Preseress 


Nokia 447L 17" 1024x768 ‘Thermal Color Printer 
Nokia 447E 17" 1280x1024 SummaChrome 24"x40" .. vom Call 
Nokia 447X 17" x 9 Calcomp 6603 Post Script 8.5x11 3495 
Nokia 445M-21" 1600x1200 a Calcomp 6613 Post Script 11x17 6095 
Nokia 445XMPRII-21" 1600x1200 Color Laser 

Nokia 445XTCOI-21" 1600x1200 Caleomp Solus 24"x40" Mono ..... Call 
IDEK MF8617 .. QMS Colormagic Laser .. 8995 
IDEK MT9121 Xerox Color Laser 
Nanao F340W Dye Sublimation 
Nanao F550iW 17" Primera 202 DPI Color 8.5x11 .. 


Nanao F560iW 17" Primera Pro 600DPI 8.5x11 
Primera 600 DPI 11x17 .. 
{| Primera ID Card System 


Nanao T2-17 17" 
Nanao T2-20 20" 
Nanao F760iW 


1969 


(Primera are both Dye Sub an 
NEC XE17 17"... aeresa1050) SummaChrome” Imaging System in one printer) 

Hitachi 2198..... 1899 NEC XE21 21" i 1995 

Hitachi 2199... sven 2495 RasterOps Clearvue 17 8 21 vevvnnn Call 


Niles Ceide Debates 


Artist XJ1500 64 Bit 
Artist XJ1000 SOMHz 
ATI Ultra Turbo 2MB 


Canon Color Inkjets 
BJC4000 .. . 409 
BJC600E Color 


1 Ultra Turbo 4MB BIC8O0 1489 
iil =e |: Diamond Stealth 64, PCI, 2MB ... Hewlett Packari 
Diamond Stealth 64, PCI, 4MB DeskJet 560C Color 
my | Diamond Viper. LaserJet 4V .. 
e Matrox Impression + 2MB_ Laserjet 4VM 
| Matrox Impression + 4MB Caleomp 
or Nth Edge CCL600 600 DPI, 16 MB 2695 
Targa +64. CCL60OXF 600DPI 11x17 PS, 16MB , 2995 
Targa 200E 2 CCL6OOES 600DPI 11x17PS, 16MB ... 3295 
#9 Image 128 90HZ QMs 
#9 GXE64 4MB , QMS 860 3495 
QMS 1660 . 3895 


Houston Instruments 


New Color Printer 11x17 Call 


Caleomp ‘Canon Scanners 
Calcomp DBIII 12x12 Pres Sen Pen ...279 Canon 1X4015 . 
Calcomp DBIIL 12x18 Pres Sen Pen .. 439 Canon 1X3010 . 
Calcomp Drawing Slate 6x9 219 HP Scanners 
Summagraphics I1IP Monochrome .. 
Summa FX 12x12 Pres Sen Pen se 379 Hex Color .. 
Wacom Umax Scanner 
Wacom 4x5 Pres Sen Pen sess 149 UC630 .... 
Wacom 12x12 Pres Sen Pen sense Call 800 DPI ., 
Kurta 1200 DPI 5 
Kurta XGT Pres Sen Pen Mustek Scanner 

600 DPI 

1200 DPI 


Calcomp 36" 300DPI 
Scangraphics 40" 8001 


1-800-487-0485 


Customer Service 216/468-1468 ~ Fax 216/468-1937 ~ 8515 Freeway Drive , Macedonia, Ohio 44056 


‘No Surcharge On Advertised Prices - Not Responsible for Typos, - Prices Subject To Change Without Notice 
No Refunds, Exchange Only 15% Restocking ~ No Returns After 15 Days Without Express Written Permission 
VISA No Refunds, Exchi Restocking ~ No Ri fter 15 Days Without E vritten Ps 
* Lowest Price Guarantee - If you find a lower price, fax us a copy of the quote of ad and "We Will Match”. 


Closeouts, discontinued products, and prior sales excluded. Items must be from the same month ad 
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DESIGN ENGINEERING 


ADAMS Optimized 

WORKSTATIONS In Version 8.0 of ADAMS, 
jechanical Dynamics is enabling users to not 
only test but also optimize their virtual 


prototypes prior to building hardware models. 
Two new fe 
optimization capabilities and Design of Experi- 


ures make this possible: design 


ments (or DOE) statistical prediction tech- 
The company has also improved the 


metric simulation and solution 
engine. Currently, the software runs on Unix 
ations from SGI, HP, Sun, IBM, and Dig- 
Cs under Windows NT 
313-994-3800) 


workst 
version for Intel 


is in the works. (Ann Arbor, MI; 
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Design Checker 
PC With Vibrant Graphics’ 3D Companion, 
users can interactively control via mouse ren- 
dered 3D drawings inside AutoCAD, then 
check the images for accuracy and ¢ 


throughout the design process. For presenta- 


sthetics 


tions, walk-throughs can be saved and played 
back in a separate window, Vibré 


nt is offering 
this product—whieh is compatible with Auto- 
CAD Releases 12 and 13 for DOS- part of a 
productivity bundle with SoftEngine 3 for 
$395. (Austin, T 12-250-1711) 
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Geometric Modeling 
WORKSTATIONS — Variable ri 
and minimum distane 


Jius blending 


calculations are key 
additions in Version 1.6 of Spa 


tial Technolo- 
gy's ACIS Geometric Modeling Kernel. Para- 
metric curve and surface intersectors have 


been upgraded and extended, and the spin- 
ning, sweeping, and skinning functionality al- 
low more flexibility in model creation and can 
better handle difficult degenerate cases. The 
ided patch, originally introduced in ACIS 
1.5, now offers improvements in the quality or 
irness of the patch, making the default 
Also, N-sided patches 
now support » length. ‘This version 
is shipping for Microsoft Windows 3.1 and NT, 
Sun SPARC (SunOS and Solaris), HP 9000/7xx 
(HPUX), and Silicon Graphics (RIX) platforms. 
(Boulder, CO; 303-449-0649) 
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f 
shape more predictable. 


Jes of zer 


New Data Visualizer 
WORKSTATIONS 
quencer, arbit 
quality, and hardware texture mapping high- 
light Version 3.1 of Wavefront’s Data Visualiz. 
er, The software—which ranges in price from 


An advanced motion se- 


ary cul s, enhanced image 


$6500 to $9500 and runs on workstations 
from IBM, HP, SGI, and Sun—offers multiple 
forms of 3D and time-dependent (4D) field da- 
ta types, including structured, unstructured, 
nd hybrid. Meanwhile, 
image quality is improved with the ability to 


multiblock, adaptiv 


utilize hardware texture mapping and to gen- 
je images of up to 8000x8000 pixels. (Santa 
Barbara, CA; 805-962-8117) 
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ARCHITECTURAL DESIGN 


Home Building 

PC DataCAD 6 from Cadke; 
tomiz ated 3D framing 
utility, color photorealistic rendering with 


offers a cus- 


ble icon toolbar, autor’ 


2 from RenderStar Technology BV, 
and DataCAD Estimator 


an optional cost-esti- 


mating module that builds on Cadkey's fune- 
tionality for the AEC markets, ‘The $149.95 pro- 
gram can produce a complete architectur 


de- 
sign, from 2D annotated production drawings 
to 3D photorealistic 
fly-throughs, (Windsor, CT; 20: 
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enderings and animated 
298-8888) 


VISUAL COMMUNICATIONS 


Jammin’ Effects 
MAC 
fers film, video, and multimedia professionals 
a total of 100 antialiased, resolution-indey 
dent transitional effects, from which up to 800 
variations can be created, for producing 
QuickTime slide shows incorporating transi- 
tions between still or moving imagery. Each 
effect plugs into Adobe Premiere V.2.0 or later 
for the Mac. A Mac/Power Mae version costs 


Elastic Reality's TransJammer (TJ) of- 


Windows version should be 
(Madison, WI; 608-273-6585) 
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3D Studio Plug-Ins 
PC With Autodesk's new Plug-In Toolkit, 3D 
Studio Release 4 users can create six types of 


plug-ins: image processing, precedural mod- 


ing, animated stand-ins, solid textures, 
keyframe procedures, and bitmap proc 


ses. 
‘The $249 product also provides new acce: 
for image- 
Is-c' 


sto 


the software's rendering Z-buffe 
processing plug-ins and new mate 
ation functions for procedural modeling plug- 
ins, Also, the Direct-Call Libre 
panded to facilitate the creation of native 
interfaces within 3D Studio that reflect the 
look and feel of a given applic 
(Sausalito, CA; 415-332-2344) 
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s been ex- 


tion developer. 


Super Graphics 
PC New from Primary Ima 
PC-hosted image generator offering gi 
supercomputer performance 


ye is the P10, a 


raphies 


for applications 
such as simulation and training, virtual reality, 
and leisure and entertainment. Using a board 
interconnection bus operating at up to 500MB 
per second, the P10 offers peak draw rates 
ranging from 200,000 to 1.6 million triangles 
per second, from 50,000 to 400,000 textured 
scond, and from 20 million to 


polygons per 


160 million textured pixels per second. (Orlan- 
do, FL; 407-658-0557) 
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DISPLAY 
Pacom Monitors 


S ‘The three new monitors from Pa- 


com meet MRPIL standards for low emissions, 
are Energy-Star-c 


mpliant, and offer on- 
screen controls that enable users to adjust 
pincushioning, trapezoidal distortion, color 


attributes, and more, The 15-inch KCS5F ($449) 
offers 76H7z and 60Hz refresh rates with reso- 
lutions of 800x600 and 1024x768, respectively, 
The 15-inch KC5Fe ($449) boasts a 1024x768 
re 


solution and a refresh rate of up to 75112. 


The 17-inch KC7F ($799) featur 1280x1024 
resolution and a 60Hz refresh rate. (Santa 
Clara, CA; 408-982 
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High-Res LCDs 
PC/Mac/Wor TONS: 


The Graphx Z, the 


GEERUEEEES COMPUTER GRAPHICS WORLD El 


latest model in nView 
jection panels projects, text and gra 
ion colors using a 1024x768 active: 
v and is compatible with soure: 
cluding VGA, SVGA, Mac Il, and Sun worksta 
tions) offering 1152x900 resolution which can 
be cropped to fit the LCD screen, (Newport 
News, VA; 800-736-8439) 
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INPUT 


Capturing Motion 

WORKSTATION According to Polhemus, its 
Ul is the only motion-capture system to 
provide r ata from a virtually unlimit- 
ed number of s combined with the 
Long Ranger transmitter, Ultr 
movie studios and produ 
in animation and spe s 
area of more than 908 square feet. 
in a single chassis with an integral '486 
to ver. Data is transmit- 


Trak provides 
ion houses involved 
working 
ystem 


com 
compu 
ted to an St 


i worl in Ethernet in- 


terface, (Colchester 
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PRODUCTS 


Reliable Scanning 

PC/MAC Relisys’ new 30-bit, 400x1600dpi 
flatbed scanner—the Reli4830 PC/TE—recog- 
nizes more than 1 billion colors and uses 
ColdScan technology, which provides cold 
lamp scanning, a process that us 
‘ode lamps to capture color image 
scanner includes a transparency adapte 
ships with a full version of Photoshop, Omni- 
Page Direct, ArtSea trans- 
parency ad 
Power ‘Tool 
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GRAPHIC ARTS 
Desktop Video Paint 


Mac 


According to Paint 
desktop video application is the first to enable 
users to paint d tly onto QuickTime 
movies—frame by frame or while the movie is 
playing. By painting onto a layer (using live Al- 
pha technology) over the video, users can 
paint on the animation without changing the 
underlying movie. Using a QuickTime movie 


as a brush, users can paint one movie directly 


Portable 
3D visuals 
take off! 


Graphic applications in hours instead of 
months. You're flying with Gemini 


aS 


super-sophisticated military flight 
simulators, OpenGVS application program 
interface and libraries can help you quickly and 
easily develop realtime 3D graphics on a wide 


OpenGVS"— the new 
standard in portable, realtime 
3D graphics. Used to develop 


variety of platforms 


OpenGV js ideal for developing: 
> Location-based entertainment systems 


> Games 

> Flight 
simulators 

> Virtual reality 

> Training 


If you need serious 3D 
realtime software, call 


Gemini today. The sky's the limit! 


N7 


GEMINI TECHNOLOGY 


800-827-1980 


Fax 714-727-3066 
email: info@gemtech.com 


‘OpenGVs is available on all Silicon Graphics workstations. OpenGV: 
wil be released in 1095. Support for other platforms wil be annout 


(© 1994 Gemini Technology Corp. 


= 
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onto another, aint rep! 
the Video Graffiti product previou 
by Neil Media, which has be 
Upgrades from Video G 
Paint cost $59. (St. George, UT; 801-628-5218) 
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New NeoPaint 

PC Version 3 of NeoSoft’s NeoPaint adds 
bit color support to its paint and image-editing 
tools and can be run under DOS and under 
Windows or OS/2. New features include an oil 


paint tool, a quill pen, fixed paletteoptimiza- 
da freeform 3D extrusion tool. The 
5 program also offers enhanced rotation, 
special-effect filters, printing performance, 
graphics board support, palette optimization, 
gradients, color ment, text import, and 
file handling. (Bend, OR; 5 
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SYSTEMS 


Powerful Presenter 

PC Thanks to a patented hinge Revered 
‘Technology has incorporated into the TET 
tive-matrix screen of its Power Cruiser multi- 


notebook PC, users can convert the PC 
projection pi 
head projectors. Added key features 
Intel ‘486 3.3V CPU with up to 
board memory (64MB will | 
an optional internal $C 
audio board, an extert 


nel for use with ove 


include an 
4MB of on- 
vailable later), 


board, an internal 
| multimedi 
and a portable docking station. Prices range 
from s ; the Multimedia Adapter 
costs $870, and the Portable Docking Station 
costs $400, (Camarillo, CA; 800-220-8919) 
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pler, 


Portable Workstation 
DN Powered by the 
ISPARC II mic 


S5MHz © 


the PowerLit 


»proc 


ity (4.4GB with external options), TG 
i ‘ation, and a 1024x768 f t-panel 
color display into an 8.5-pound, notebook- 
size computer, Using enabling hardware 
and operating system technology from Sun 
STB and SunSoft, respectively, the Pov 
Lite 85 is 100% compatible with Solaris 


ACCE 


SunOS applications. Pricing starts at $11,99 
for the system, The portable workstation 
comes bundled with RDI's Virtual Work- 
group Architecture, a Motif-based fi 
work of software tools for automatic net- 
ion, network administration, 
and internal fax/modem operation. (Carls- 
bad, CA; 800-RDI-LITE) 
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me- 


work conne! 


Video/Film Editing 

MAC New features (which vary by model) for 
ver: ‘Technology's Media Com- 
poser and Film Composer digital nonlinear 
video- and film-editing systems include Avid 


Video Resolution 27, Avid's two-field image 


resolution which pre 
ge 


vides sharp pictures on 
enhanced real-time 2D digi- 
; real-time chroma and Juma 
oftware-based multicamera editing; 


complex ir 
tal vic 
k 


support for third-party Photoshop-compatible 


plug-ins; and support for Avid's Media Reader 
option. (Tewksbury, MA; 5 
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Brilliant Printing 
PC_ Three printing modes—thermal transfer, 
able-dot thermal transfer: 


or VT2), and Photo Color (dye sublimation) — 


‘Script Color 3000 
js of print quality while 
providing an intuitive proofing method and 
» print- 


inter var 


custom color-matching capabilities. Th 


son the host computer (a minimum con- 
figuraton of 4MB of RAM and a ' 
running at 25Muz) to process the printed data. 
Consequently, users can enhance the printer's 
performance by upgrading the CPU or system 
RAM. (Boxborough, MA; 508-264-8000) 
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Dye-Sub Duo 

Sony's new Ad-size, PostScript- and 
compatible UP-D8800 dy 
color printer 


sublimation 
table output 
resolution (150- or 300dpi) and speeds of either 


tures user-sele 


63 or le han 90 seconds pe 
UP-5500 dye-sub color printer 
vides analog or digital capabil 
ed print speed of 30 seconds (2 
tal), and offei 
start at $7495. (Pai 
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print. The A 
nwhile, pro- 


mi 


produces a 


seconds digi 
resolution of 300dpi. Prices 
k Ridge, NJ; 800-472-SONY) 


Portable Printer 

PC According to Digital Equipment Corp,, its 
-pound, 11.6%: ch DECwriter 90ip 
inkjet printer increases productivity by en- 
abling users to quickly generate quality output, 
in the office or on the road. Featuring a print 
speed of two pages per minute, 300x300dpi 
auto sheet feeder 
that holds up to 15 sheets of paper, the $340 
print hips with a Windows 3.1 driver, HP. 
PCL emulation, and a parallel interface for 
PC compatibility and is EPA Energy St 
pliant. (Maynard, MA; 800-777 
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olution, and an integ! 


‘om- 


CD-ROM LIBRARIES 


Classic Textures 
Mac 
tures 100 textures in 10 categori 


Pixar's Classic Textures Vol. 2 ($169) fea- 


including 
milled metals, flowers, 
ter, A patented technology enables the 
512x512, 24-bit TIFF images (which ¢ 


In be ac- 


From head to toe, 
we cover all the motions. 


or tracking human motions in character 

animation, biomedics, and virtual reality, 

Flock of Birds™ is the six degrees-of- 
freedom measurement product for you. Let the Flock's 
features simplify your job- fast, simultaneous tracking 


tracking multiple points, no body blocking, proven 


or of up to 29 points, fastest dynamic performance for 


long-range performance, and free interface software. 


Flock of Birds, is used extensively by industry 
leaders— including PDI, R/Greenberg Associates and 
Colossal Pictures —for bringing human motions to 
their computer-animated characters. Motion-capture 
software now available from Alias, Autodesk (3D 
Studio), Softimage, and Wavefront. Call for details 
about our no-cost evaluation program. 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402 « TEL (802) 860-6440 FAX (802) 860-6439 


INTERNET ascension@world.std.com 
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Digital Photos 

Targeted at graphic designers, illustrators, photog- 
faphers, art directors, printers, and artists, Digital 
Photo illustration is a reference guide featuring the 
Creative-design approaches possible in color elec- 
tronic illustration. Van Nostrand Reinhold (New 
York), 156 pages, $36.95. 
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Game Programming 

PC Game Programming EXplorer is a book/disk 
set that provides the tools programmers need to 
create PC games. Some subjects covered include 
bitmaps, fast-action animation, scrolling, collision 
detection, video memory management, joystick 
and mouse programming, speed calibration, 
sound effects, and music. The Coriolis Group 
(Scottsdale, AZ), 512 pages, $34.95. 
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Advanced Topics in Science 

Written by a panel of experts in the visualization 
field, Scientific Visualization Advances and Chal- 
Jenges covers volume graphics, modeling and vi- 
Sualization of large data sets, the perception and 
interface of technology, and other advances in this 
field. AP Professional (San Diego), 532 pages, 
$35, 
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PC-Based Ray Tracing 

Ray-Tracing Creations, Second Edition is a 
book/disk set designed to teach beginners and in- 
termediate graphics users all about ray tracing, 
how to create photorealistic and surrealistic im- 
ages, and how to animate such images. Waite 
Group Press (Corte Madera, CA), 571 pages, 
$39.95. 
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VR Guide 

Virtual Reality: Through the New Looking Glass 
provides an overview of virtual-reality technology 
and how it is becoming more popular in today’s 
society. A listing of virtual-reality companies and a 
product resource list are also included. Wind- 
cres/McGraw-Hill (Blue Ridge Summit, PA), 416 
pages, $24.95. 
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PC Graphics Effects 

Outrageous PC FX is a book/CD set that explains 
how to create on a PC such effects as morphing, 
fractal textures, spherized images, and 3D render- 
ing. MIS: Press (New York), 450 pages, $45.95. 
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Technology Forecast 

Visions of the Future: Art, Technology and Com- 
puting in the Twenty-First Century provides the 
answers to questions on how computers and 
computer art will be affected during the turn of the 
century. St. Martin's Press (New York), 212 
pages, $16.95. 
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format) to be tiled sea 
10-236-4000) 
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Pro Photos 

PC/MAG From Corel Ci 
Stock Photo Libri Jonsisting of 200 
ssional Photo titles (for 
product for 


e 
Pho- 
of all 
and a working 
Ibeit without print- 


Tour, 
applications and ut 
model of CorelDRAW 
ing and saving capabili 
in the product include Corel Photo CD Lab 


Updated utilities 


and the Windows version of the 


w Screen Saver. (Ontario, Cai 
da; 613-728-8200) 
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BOARD-LEVEL 


Graphics Contro 
PC/Work: 


ler 


selerator for Windows, multimedia, and 
CAD applications that provides 24-bit true- 
at up to 1600x1200 resolution 
anes. The 
en the dual- 
d the display generator 
graphics superhighway 
ly to the user's monitor, VRAM is avail- 
MB or 8MB sizes, depending on 
solution required, (Burlington, 
MA; 617-221-6700) 
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color images 


hardware provides 


The AURORA-PCI is an ultra-high resolution, 
true color, 64 bit PCI bus graphics controller 
for professional graphic arts, color publishing 
and CAD applications. The AURORA-PCI pro- 
vides dazzling, 16.7 million color images at 
1600 x 1200 resolution with 8 independent 
overlay planes. Numerous off-the-shelf soft- 
ware packages are supported by the AURCRA- 
PCI via software drivers for Windows 3.1, 
Windows NT, 0/S2, SCO Unix and Auto CAD. 


Univision Technologies, Inc. 
Three Burlington Woods, 
Burlington, MA 01803 
(617) 221-6700 
FAX (617) 221-6777 


EVENTS 


7-9 Intermedia, held in San Francisco. Contact: 
Reed Exhibition Companies (203-840-5322); (fax: 
203-840-9670). 


8-11 CONCEPTS '95, held in Lake Buena Vista, FL. 
Contact; Graphic Arts Show Company (703-264- 
7200); (fax: 703-620-9187). 


15-16 Interactive Multimedia Conference, held in 
New York City. Contact: Piper Jaffray (206-287- 
8831); (fax: 206-287-8980), 


20-23 Fifth Annual Digital Hollywood, held in Bev- 
erly Hills, CA. Contact: American Expositions Inc. 
(212-226-4141); (fax: 212-226-4983). 


25-27 Post/LA, held in Santa Monica, CA. Con- 
tact: Dennis Davidson Assoc. Inc. (213-954-5858); 
(fax: 213-954-5850). 


27-MAR. 2 EDMS Focus '95, held in Orlando, FL. 
Contact: The Kalthoff Group (513-794-3367); (fax: 
513-794-3363), 


7-8 Daratech CAD/CAM/CAE Strategy Workshops, 
held in Cambridge, MA. Contact: Daratech (617- 
354-2339); (fax: 617-354-7822). 


13-16 National Design Engineering Show and Con- 
ference, held in Chicago. Contact: Reed Exhibition 
Companies (203-840-5878); (fax: 203-840-9878), 


14-16 New Media Expo, held in Los Angeles. Con- 
tact: The Interface Group (617-449-6600); (fax: 
617-449-2674), 


REMOVE 


HARDWARE 


LOCKS 


PROTECT YOUR INVESTMENT! 


MAINTAIN PRODUCTIVITY! 
Software utility that allows for 
the removal of hardware locks. 


Available for most major 
CAD/CAM and PCB 
software programs 


Easy - Simple - Guaranteed 
Programs start at $99.00 U.S. 


Visa, Mastercard & American Express 
Call or Fax for more Information 


SafeSoft Systems Inc, PH(204)669-4639 
201-1111 Munroe Ave. (204)668-3566 
Winnipeg, Mb. Canada R2K 3Z5 
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PERSONAL DIGITIZER™| 


Low-Cost 3D Digitizing 


e-immune 5 


COMPLETE SYSTEM: only $1,595 


Be 


Immersion Corporation 
(415) 960-6882 FAX 


a Why is one school 

@ setting a world standard 

me for Computer Art & 
Animation Training? 


They come from around the world to 
fm discover an unique dedication to: 


* "High End" animation studios 
featuring advanced PC & Silicon 
Graphics gear running 3D Studio 
& SOFTIMAGE Creative 
Environment. 


* Instructors & staff "networked" 
to the film and video industry 
who are agressive about 
placement and portfolio 
development. 


* Added instruction in digital 
audio and digital video to give 
you “total" skills for addec 
career opportunities. 


* Custom shortcourse training 
for industry professionals. 


Call or Fax for information on 
programs, new MultiMedia degree 
program and financial assistance for 
qualified students. 


Two locations... 
Minneapolis, MN 
& 


American 


center for 


Raleigh, NC 


800-800-2835 
FAX 612-721-6642 


& Animation 


schoolof 
communication arts 


2526 27th Ave. S. * Minneapolis, MN 55406 


5. Human Faces- Man & Child with Expressions * 6. Human Forms- Woman 


Acuris, Inc. * 931 Hamilton Ave. * Menlo Park, California 94025 * Tel. 415-329-1920 * Fax 415-329-1928 


110-+ Models 
UNLOCKED 


Acuris 
ClipModel 
Library 
CD-1 


for 

PC+Mac+SGI 
@© Formats 
OXF _ 30 FACE 
DXF POLYMESH 
0B)_Wavefront 
30S 30 Studio 
GRP Topas 
MOL MacroModel 


ew -suu0y uewny 


Call today for your free catalog 
65 22874 


1-800-OK-ACURIS 


erpown In % SIMUIN, -sOU9WU “T » SOUEGT] 9 OW PPIAIP S}OPOW +OTT ‘I-09 


“y © weder @ ysn ‘HWeR F oqo1D -AydesB00D “~ « oAyuny — S094 1003 “Z 
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CANDELA COL OR 
MANAGEMENT SYSTEM 
(CCMS) 


The CCMS is a color toolbox for software 
developers. You can create 3-D, non-linear 
able color transformations that are 


for high-end color co 


to solve complex color 
tion and color matching problems. You 
duce Candela ColorCireuits® for the h 
precision-speed transformations or create Color 
Rendering Dictionaries for compatibility with 
ADOBE Postscript Level 2. The CCMS is 
Available for most ANSI C supported environ 
API is available FREE to 


ments. 


qualified developers. 


CaNdeLin 


‘ast Cliff Road 
5337-1300 


Candela Ltd. © 167 
Burnsville, M 


CIRCLE 39 ON INFORMATION CARD CARD 


DEC eHPe SUN SGI 
WORKSTATIONS 


Pre-owned and Refurb 
Systems, Options, Spares 
Mfg maintenance eligible 

Full Warranties 


LEASE 
RENT TO OWN 
TRADE-IN 
BUY OR SELL 


DATA INSTRUM. 
800-466-1144 

fax 404-919-2400 | 

| 


, INC 
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= VANCOUVER = 
= FILM 
= SCHOOL 


® presents: 
es 


e 3D COMPUTER 
® GRAPHICS 
ANIMATION 


This 12 month program is the most, 
comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 
Classes are integrated with a high- 
end commercial production company 
and graduates achieve awidely 
adaptable range of computer skills 
Highlights include: 

* Low student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* Acompleted portfolio 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

call or write: 

Vancouver Film School 

400-1168 Hamilton St. 

Vancouver. B.C. 

Canada V6B 282 


em 004 685-5808 


Fax: 685-5830 


SP 
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AudioReality™ Brings 
Your 3-D Worlds to Life. 


If you are developing 3-D graphics 
applications under DOS, Windows, or 
UNIX, it only mak se to have 
AudioReality. Developed by Crystal 
River Engineering - the creators of the 
Convolvotron ~ AudioReality is the 
only true real-time interactive 3-D audio 
Current products feature room models, 


directional radiators, and Doppler shifts 


Call now for more information 


Crystal River Engineering 
5 Tel: 415-323-8155 x 20 
N Fax: 415-323-8157 


Internet: info@cre.com 


FREE PROGRAMS 


That's right! Now you can free your 
software from those troublesome 
hardware locks. Don't buy a new 
program because i won't replace 
your lost or stolen hardware lock. 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


RIO PANORAMA 

LUMENA 3D-STUDIO 

D.G.S, VISTA TIPS 
LOGO EDITOR AXA & MORE 


UNLOCK CAD PROGRAMS T00 


SURFCAM-4 — CADKEY TANGO PRO 
PADS PERFORM EZCAM — MASTERCAM 
MICROSTATION SMARTCAM  & MORE 

from $300 plus S&H 
Unlock HI-RES QFX or QTV for $125 
O—-«x« NEW x—0 

We now unlock ANY program using 
Rainbow Technologies Inc. locks 
including the Sentinel Super Pro! 


PROTECT YOUR INVESTMENT TODAY 


pesery (609) 390-2799 
(609) 390-3750 FAX 
IMAGINE 


1 EVERGREEN DR.. SEAVIL! 


Products are for licensed users only 
Trademarks ore the property of respective owners 


IF YOU 
NEED 


MOTION 


You 
NEED 


CAPTURE 


BIOVISION: 


Digital ‘zs 


IRIS 
COLOR PRINTS 
UP TO 33"x 47" 


BRRPE EPR RRR RR RR eee 


PREPRESS 


UP TO 32"x 36" FILM OUTPUT! 


). ANDOVER, MA.01845 
2911 
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Video Tutorial Set 


Re Set $295 R3 Set $395 
The only complete tutorial that 
teaches you how to effectively 
use all aspects of 3D Studio. Six 
separate, | hour tapes help 
clearly explain each module. The 
tapes include discussions on 
commands, tips, techniques & 
examples. Perfect for new and 
intermediate users, 
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BioVision offers a state-of-the-art motion capture service for the Video Game and 
Computer Graphic Animation Industries including 3D Cartooning. BioVision soft- 
ware in conjunction with our 3D optical 6 camera data acquisition system captures, 
calculates and animates motion accurately and efficiently, thereby enabling our 
clients to produce a better product in less time at a lower cost. BioVision will enable 
the characters in your production to have extremely natural and fluid motion 
BioVision software allows BioVision Motion Data to be imported into leading anima- 
tion packages including Alias, Softimage, Wavefront (Preview and Kinemation), 
and Schreiber Instrument’s Imagine Puppeteer plug-in for 3D Studio. 
For more info and a demo tape call Ken Kline or Dwayne Mason at 800-866-3463. 

BioVision * 1580 California St. * San Francisco, CA 94109 

TEL 415-292-0333 ¢ FAX 415-292-0344 


SYNDESIS VOL, I: 500 MODELS 


3D-ROM vo. tt: 200 MODELS 


5 gerbe 
crm HN ew nla 
EACH 3D-ROM JUST $99.95 


NEW! 


SYNDESIS 


AVALON 


A SNAPSHOT OF THE INTERNET 


nil 
AND UTILITIES 


ROCK RIDGE COMPATIBLE 


ONE CDROM JUST $49.95 
SVN DES 1 § 2ssournmainst 
e Che JEFFERSON, W153549 

e 1.6363 FAX 


Digimation 


315 Saint Anthony Luling, LA 70070 (504) 785-3969 _(504)785-2940 Fax 
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MULTIMEDIA 


CAD/CAM/CAE 
Special Report: 
Technology in 


COMPUTER GRAPHICS WORLD Transition 


Now Available $24.95 — Includes All 3 Reports For One Low Price 


Il. Tough Choices: Picking the Right CAD System 

A look at the technical, organizational, and cultural challenges users face as they evaluate 
and implement new CAD/CAM/CAE systems based on next-generation solid-modeling 
technology. 


ll. Tightening the Link Between Design and Analysis 

Users, vendors, and industry experts discuss the productivity advantages of creating a 
tighter integration between design and analysis functions and explore the technical and 
organizational challenges involved in making that happen. 


Ill. The Challenge of CAD Data Management 

An in-depth exploration of the enormity of the CAD data management problem, complete 
with advice from both vendors and industry experts on how to evaluate existing 
technology solutions and develop a logical, phased implementation plan. 


Order Form ¢ Order Form ¢ Order Form * Order Form * Order Form ¢ Order Form * Order Form 


Please Return to: Re Sg TRpre Pe) ae Re AC Re ag NE ees Le Ae ae 1 
Becky Biggar, 1 Name: Title I 
PennWell Graphics Group, Company: } 
Ten Tara Blvd., Fifth Floor, I Address: ' 
Nashua, NH 03062-2801 | City, St., Zip: I 
I Tel.: Fax: 
R 4 I 

a: elpa KOO 6 21-IIo7 | Quantity x $24.95 =Total $ ; 
ax: (603) 891-0539 | Make checks payable to PennWell Graphics Group. I 
I CA, CT, DC, IL, MA, NJ, OH, OK, PA, and TX residents add tax. I 
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Note: quantities are limited — place your orders today to be sure that you are 
guaranteed a copy of this important report! 
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Here’s your chance to see why top producers of 3D animations, simulations, and games depend on Viewpoint 
object and motion data to save time and money. Call today and get your new 3rd edition Viewpoint catalog and 


DataShop™ CD-ROM* — free! They both contain thousands of Datasets in dozens of categories — stuff you’ve 


seen in the latest movies, commercials, and games. And with the DataShop CD-ROM*, you can download 


2,000 worth of free data 
ASET (1.800.328.2738) to request your new catalog and DataShop CD-ROM 


objects instantly — no more waiting for shipping. Even better, we’ve included ove 


on DataShop. Call 1.800.D/ 


Multimedia title and game developers... save money... do a title license 
Call 1.800.DATASET (1.800.328.2738) to learn more. 


DataShop available in 3D Studio, Alias, Softtmage, and Wavefront formats (4 
Pre-Built Datasets * Custom Modeling Services + DataTools™ Vv 
Viewpoint DataLabs * 625 S. State Street © Orem, UT 84058 © Ph 801.229.3000 © Fax 801.229.3300 
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— KINEMATION 
The industry's most sophisticated solution to 3D 
character animation. Its unique Digital Doll™ 
technique simplifies the kinematic process. Static 
models are brought to life by manipulating the 
Doll's handles or controlling them with motion 
capture, SmartSkin™, available only from 
Wavefront, allows an animator to teach a 
character's geometry how to behave naturally 
according to skeletal position. 
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Kinemation provides the ultimate in 3D 
kinematics, skeletal intelligence and 
skin behavior. 


DYNAMATION — 
The industry's only physically based animation 
system. Dynamation eliminates traditional 
keyframes by letting the program's physics control 
the animation. Dynamics can be interactively 
applied to Particles, for pyrokinetic effects 
and natural phenomena, to Geometry for 
melting effects and explosions, and to 
Images fora wide spectrum of 3D image 

processing and special effects. 


Dynamation provides the ultimate in physically 
based animation, stochastic modeling and 
hardware rendering 


CIRCLE 50 ON INFORMATION CARD 


The first generation was revolutionary, the second generation will blow your mind! 
Call 1.800.545.WAVE to enlist Wavefront’s superheroes of animation. 


Worldwide Headquarters - 530 East Montecito Street 
Belgium Paris, France 
9.225 55 T: 33.1.44.90.11 
9. 223.44. 56 F:33.1.44.90.11 


Santa Barbara, California 


1. 805 . 962 . 8117 - F: 1. 805 . 963 . 0410 


Agrate Brianza, Italy Tokyo, Japan 
T; 39. 39. 605. 7824 T: 81,3. 3342 . 7300 
F: 39.39. 654. 195 F: 81.3. 3342 . 7353 


